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“LITTLE GIANT” | 
PNEUMATIC HAMMERS 


Extensively used in Railroad aad Boiler Shops, Foundries, 
Ship Yards, Bridge and Iron Works, and Manufactories 
the World Over. = 





No Vibration 
Economical In M ee re Poteet S o 


The Use of Air. — Delicate Parts. 


Made in Eight Different Sizes, Adapted for all Classes of 
Chipping, Calking. Beading, Riveting, Etc. 


Installation PS LTT, SENT ON 


of Complete oN, | TRIAL. 


Air Plants 8 MIN. WITH NO./. 
Our HAMMER; WRITE FOR 


Specialty. ——— CATALOG “F.”’ 


If you want a Hammer that you can depend on—one that will do 
good work and do it quickly—order a ‘‘ Little Giant,’’? they never 
disappoint. 


Standard Pneumatic Tool Co., 


MANUFACTURERS OF 


AIR DRILLS, HAMMERS, REVERSIBLE FLUE ROLLING, REAMING, TAPPING 
AND WOOD BORING MACHINES, MOTOR CHAIN HOISTS, AND PNEU- 
MATIC TOOLS AND APPLIANCES OF EVERY DESCRIPTION. 
GENERAL OFFICES: EASTERN OFFICES: 
Marquette Building, CHICAGO. 141 Broadway, NEW YORK. 
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Boston. New York. Philadelphia. Pittsburg. Chicago. 
Foreign Dep’t, Dock House, Billiter St., London, E. C. 


NATIONAL TUBE COMPANY, 


MANUFACTURERS OF 


Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 
Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 
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Special Light Lap-Welded Pipe, fitted with the Converse 
Patent Lock Joint and Matheson Patent Joint for Water 
and Gas Mains. 

Cylinders with Dished or Flat Heads for Carbonic Acid and 
other Gases. 
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= PULSOMETER St" 
: “The Contractor’s Friend.” 


OFTEN IMITATED—NEVER EQUALED. 
OVER 20,000 IN USE. 





Recent Important Improvements. 









The Handiest, Simplest and Most Efficient Steam Pump for 
m™ General Low Service Mining, Quarrying, Railroad, Irrigating, 
Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
Contractors’ Purposes, etc., etc. 


Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 


Catalogue on Application. Correspondence Solicited. 
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“Compressed Air” 


Published Monthly. 


This is the only publication devoted to the useful application of compressed 
air, and it is the recognized authority on all matters pertaining to this subject. 


NOW IN ITS SIXTH YEAR. 


RATES OF SUBSCRIPTION. 


United States, Canada and Mexico, ’ : : - “ per year, $1.00 
All other C ountries, ; ; . 4 ‘ ° a 1.50 
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“Compressed Air Production,” by W. L. Saunders, . ° . . cloth, 1.00 


Compressed Air Production or The Theory and Practice of Air Compression. 
By W. L. Saunders. A practical treatise on air compression and com- 
pressed air machinery. [t contains rules, tables and data of value to 
engineers 


** Pumping by Compressed Air,’ by Edward A. Rix, ° ° . ° 75 


A practical treatise on this subject, containing valuable information, with 
diagrams and tables. The different systems are described and compared, 
and the advantages of each impartially stated. 
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“*Compressed Air,” by Frank Richards, ; > ° ° . cloth, 2r.50 


Compressed Air, by Frank Richards. Contains practic al information upon air 
compression and the transmission and application of compressed air. 


“Liquid Air and the Liquefaction of Gases,” by Prof. T. O’Conor Sloane, 350 pages, 2.50 


a upon .") Transmission « — by Compressed Air in Paris, by A. 
. W. Kennedy, F. R.8., M. Inst. C. E., Emeritus Professor of Engineering i in 
C niversity ( lines, London, The Transmission and Distribution of Power 
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The Transmission of Power by aicteieeel Air, by Robert Zahner, M. E., . -50 
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EMPIRE AIR TOOLS. 


All Working Parts Incased. 
Gears Run in Oil Chamber. 
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An important feature which is found 
in NO OTHER pneumatic drill is an 
oil chamber enclosing the gears and bear- 
ings, allowing them to travel in oil, and 
avoiding wear, friction and frequent 
oiling. 

No. 00 Drill, Capacity 3/16 in. weight 544 Ibs. 
No. 0 Drill, Capacity 7/16 in. weight 10% Ibs. 
No. 0 Extra Drill, Capacity 34 in. weight 15 Ibs. 


No. 1 Drill, Capacity 1 in. weight 35 lbs. 
No. 1 Extra Drill, Capacity 1} in. weight 49 lbs. 
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Take little head-room. 

Light, easily handled. 

Not dependent on air pressure 
to sustain load. 

Made in following Capacities: 
Differential, Class ‘‘A” Hoists 
1,500, 3,000, 5,000 and 10,000 
lbs, Friction Brake, Class “B” 
Hoists, 800, 1,500 and 2,500 Ibs. 


+ 
Our goods are used by the 
U. S. GOVERNMENT 
in all NAVY YARDS 
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Send for I{lustrated Catalog. 
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Adapted to a great variety 
of service. Built to gauges 
and templates from stand- 
ard designs. 
Similar parts of different 
engines of same class per- 
fectly interchangeable. 
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w An Important Connecting Linkin Compressed Air Service. 


THE 


» Moran Flexible Joint 


For high pressure, indispensable. 
Tightness, safety, flexibility and durability 
assured. 

Parties making experiments with Com- 
pressed Air may have the use of the “ Moran 
Joint” free for a limited time. 





MORAN FLEXIBLE STEAM JOINT CoO., 


‘ LOUISVILLE, - - - . - KENTUCKY. 
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COMPACT. 
SIMPLE, 
DURABLE. 


NO OUTSIDE 
VALVE GEAR. 


Easily Started. 
Easily Stopped. 
No Dead Centre. 


Thoroughly Reliable in 
Operation and Service. 
“ FOR EVERY DUTY. 
ral | Thoroughly Tested and 
i Guaranteed. 


BUILT FOR EXACTING 
SERVICE. 
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COMPRESSORS 


FOR AIR AND GAS, 
TO MEET ANY SERVICE CONDITIONS, 
STANDARD OR SPECIAL. 


IMPERIAL 
COMPRESSORS 


ARE ILLUSTRATED AND 
DESCRIBED IN A BOOKLET—-FREE. 
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Elsewhere is this issue we reprint in 
full a paper discussing the subject of Pick 
Types of coal mining machine. This gives 
a historical review of the development of 
this form of labor-saving machine, to- 
gether with the discussion of the paper 
which followed its presentation. 

At first glance it may seem that in do- 
ing this, we have overstepped the bound- 
ary of compressed air and are in the field 
of mining. If so, our excuse is that min- 
ing, whether for coal or metals, involves 
It is further 
unquestionably true that the largest num- 


ber of air 


the use of compressed air. 
compressors are at present 
operating..in conjunction with mines of 
one sort or another. 

To many it will be surprising to learn 
that since 1891 the total tonnage of bitu- 


minous coal mining in the United States 
by machinery has increased from about 
614 per cent. of the total output to over 23 
per cent. in 


1899. In this are employed 


over machines, of which 
2.000 are air pick cutters and nearly 200 
air chain In addition to this, it 
is generally known that air is largely used 


for the operation of 


3,000 mining 


cutters. 
hoisting engines, 
pumps, rock drills, and other devices in 
and about the mines. In view of 
these facts, there is little need of dwelling 


coal 


more on the claims of the coal cutting 
machine to the attention of our readers. 
The paper to which reference is made 
was prepared by L. J. Daft, who is per- 
haps as well versed as any one in this 
country on the subject of coal mining ma- 
chinery. 
the first 


We believe that this paper is 
published in 
which sectional views of the various ma- 
chines now on the market are given, and 
an opportunity afforded for the 
reader to intelligently compare the prin- 


which has been 


thus 


ciples of the machines. 

One point is mentioned deserving of 
special mention as it sounds the key note 
of the reasons in the success of these ma- 
chines. We refer to the adoption of the 
independent air actuated valve in prefer- 
ence to the forms which are rigidly con- 
nected to the moving piston. In view 
of the many failures in past experience 
with coal cutting machines, it seems some- 
what odd that advantage was not at once 
taken of the principle which had been de- 
veloped by years of experience with the 
rock drill. For after all, as has been 
stated, the coal cutting machine is nothing 
more than a special form of rock drill 
mounted on wheels in a horizontal posi- 
tion, and while the material in which this 
horizontal or under-cutting drill works, is 
considerably different rock, . still 
principles governing the 
operation of the two machines are. iden- 
tical. 


from 
many of the 
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The earlier forms of rock drills all em 
ployed positively moved valves, that is, 
valves directly connected in one way or 
Very 


little practical experience was necessary 


another to the reciprocating piston. 


to prove that this type had limitations and 


the defects which came to light in the 
operation of these earliest machines rap 
idly developed the later form of drill in 
which the piston and valve were indepen 
dent. lf coal were an absolutely regular 
material, homogeneous and of a definite 
hardness and it were possible to hold the 
machine in such a position that the blows 
were always at a definite angle and of a 
determined length, it would be possible to 
his 


is very nicely brought out in the case of 


employ a positively moved valve. 


rock drilling, where experience has shown 
of drills 


valves 1s 


that the type employing 


positively moved satisfactory 


where the rock is even in character and 
not intersected by fissures and faults. The 
tripod maintains the drill at a fixed dis 
tance from the point where the cutting 1s 
occurring, and the drill is clamped so that 
the blow always occurs in one place. With 
the coal machine these conditions are en 
tirely absent and the machine is free to 
move in any direction. As a result, when 
the pick drives into the coal or becomes 
fixed, the cylinder will of necessity shoot 
backward with practically the same force 
with which the piston is advancing, unless 
the cylinder is in- 


the air pressure in 


stantly cut off. Neglect of this point was 
the cause of the failure in a greater or less 
degree of all the earlier types of pick coal 
machines. 

How this difficulty has been surmounted 
is well brought out by Mr. Daft’s article, 
which should be carefully read by all who 
are in any way interested in any use of 


compressed air machinery in coal mining. 


On the frontispiece of this issue is 
shown a simple and practical application 
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of the air lift system as applied to water 
works. 

The air lift discharges are seen at the 
right, while the two large pipes in the 
foreground connect with the pumps used 


to force the water through the service 
system. 
It will be noticed that there are four 


separate air lift discharges shown in the 
picture. One of these is in full running 
order and the others are just starting up. 
This one of the most valuable 
features of the Air Lift System, the facil- 
ity with which a number of wells scattered 
over a wide area may be operated. The 
air for working these is conveyed in small 
pipes to the wells, which may be of such 
character as would make it impossible 
to operate them by any other means, such 
as steam pumps, deep well pumps, sy- 
phons or displacement pumps and_ the 
water raised and forced to a central reser 
voir. ‘The compressor is the only operat 
ing part, and may be in the engine room 
convenient to coal and water. Air is the 
only medium carried to the well. 

his system is rapidly coming into us 
wherever subterranean water supplies are 
available. 


suggests 


The Historical Development of the Pick 
Type of Mining Machine.* 


BY L. J. DAFT. 


lhe 


presents 


story of labor-saving inventions 

the most brilliant page in the 
annals of this century, which for mechan- 
ical achievement stands forth preeminent 
in history. We are yet too near the roth 
century to realize the stupendous changes 
which have swept over the world; the 
field is so vast, and the changes so great, 
that only those who have given the sub- 
ject special thought can have the faintest 
conception of the revolution effected in 
human life by the inventions and_ their 
developments in the past hundred 
years. Life has been made easier, happier 
and better; civilization has been lifted to 
a higher moral and intellectual plane; our 
physical environment has been infinitely 
improved; nations have been linked more 
firmly in fraternal bonds through the 


one 


*From Proceedings of Engineers’ Society of 
Western Pennsylvania. 
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agency of the telegraph, printing press, 
steamship and locomotive, and notwith- 
standing the wars which have but recently 
darkened the world’s horizon, we are 
nearing the “Golden Age” of universal 
peace, which will register the last and 
grandest triumph of the mechanical arts 
over the turbulent passions of hostile na- 
tions, by the inauguration of brotherly 
rivalry in all that leads to the betterment 
of humanity and adds to the sum of 
earth’s happiness. ; 

At the very base and foundation of this 
marvelous development is coal, the leading 
source of energy, with which nature has 
blessed us so abundantly, and the pro- 
duction of which has become the most 
gigantic industry of modern times. 

The observant traveler, on approaching 
this great manufacturing city, Pittsburgh, 
for the first time, is amazed at its murky 
skies and at the vast volumes of smoke 
pouring from thousands of stacks. On in- 
quiry he finds that he is in the largest coal 
field manufacturing center in the world, 
with its countless factories, its vast em- 
poriums, its palaces of art, its palatial res- 
idences and myriads of happy homes filled 
with a prosperous people. He realizes that 
but for our coal Pittsburg would be but an 
insignificant village nestling on the banks 
of the lordly Ohio, instead of this great 
imperial Iron City, and that if deprived 
of coal, the great pulses of industry would 
cease to throb; the hum of a_ million 
wheels would be succeeded by an appall- 
ing silence; her boats would mould and 
rot at the wharves; her halls of industries 
would crumble to dust; her palaces be- 
come the abode of desolation; her homes 
a dwelling place for the beasts of the 
fields, and written on her gates the legend 
“Thy glory is departed.” Truly the value 
of this mineral, and the importance of its 
production, cannot be over-rated, and any: 
thing tending to render this prosperity 
greater is worthy of our attention. It, 
therefore, seems proper that at this time 
we spend a few minutes in discussing the 
origin and construction of some mechan- 
ical devices which are now playing an im- 
portant part in coal production, and which 
are destined to fill a still larger field of 
usefulness in proportion as their econ- 
omic value is more widely recognized. 

It has often been noted that mechanical 
development runs in cycles, or periods of 
evolution; improvements are made, fol- 


lowed by a season of manufacture and 
sale, and for a time no further change 
suggests itself. Another period of unrest 
and alterations results in a further step 
forward, in line with advances in mate- 
rials, new economic discoveries or changed 
methods of production. The last few years 
of the 19th century have seen this spirit 
of change and endeavor manifest itself 
with special force in the coal mining ma- 
chine, resulting in remarkable advances. 

I wish to say, before I proceed further, 
that, while I am identified with those en- 
gaged in this particular branch of manu- 
facture, I will endeavor to record in this 
paper with absolute impartiality some of 
the many changes and improvements 
made by our predecessors and contem- 
poraries, giving honor where honor is 
due, and freely acknowledging the large 
debt of gratitude which we all owe to 
those brave pioneers, who, ignoring seem- 
ingly unsurmountable obstacles, still strug- 
gled on, each bequeathing some improve- 
ment, until the ideas and conceptions of 
the original workers have crystalized in 
the symmetrical and effective percussive 
coal mining machine, commonly known as 
the “Pick Machine,” “Iron Man,” or 
“Puncher,” as it is affectionately termed. 

No machine which has played a notable 
part in any industry has been wholly the 
product of one brain and hand; each has 
been the child of evolution, a thing of 
slow growth; to this rule the pick ma- 
chine has been no exception, and even in 
the last twelve months important im- 
provements have been made which are 
destined to have a far-reaching influence, 
and which have placed this type of ma- 
chine more prominently than ever before 
the mining public. 

In this brief historical review, no at- 
tempt has been made to mention all of 
those who have contributed towards the 
splendidly successful machine of to-day, 
but we here gratefully acknowledge our 
indebtedness to those men and engineers 
who have labored in obscurity and dis- 
couragement to give form and life to an 
idea which is to benefit generations yet 
unborn. 

In 1761 Michael Menzies of New-Castle- 
On-Tyne, England, patented a mining ma- 
chine which has the distinction of being 
the first on record, and which embodied 
ideas whose development in later years 
achieved a large degree of success. Dur- 
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ing the next hundred years successive in- 
ventors appear, each marking a step for- 
ward, then passing out of sight, leaving 
the way more clear for others; gradually, 
as the result of their devoted labors, the 
successful machine emerges from among 
the multitude of forms and types. 

In the year 1867 a patent was granted 
to Mr. Howit, of England, for a percus- 
sive machine which had some of the es- 
sential elements of the present pick ma- 
chine. This machine was actuated by 
compressed air, operated upon an inclined 
sliding plane, and was mounted upon a 
universal joint, so that it had a lateral as 
well as a vertical swing; it required two 
men to operate it, and made its undercut 
in a manner similar to that of the modern 
pick machine. There being no device to 
check the recoil, the work was very labor- 
ious; the construction would admit of only 
a very narrow undercut at each setting of 
the machine. It was not a success, be- 
cause of its mechanical imperfection, but 
Mr. Howit certainly deserves credit for 
blazing the way for others. It is along 
the lines marked out by him that engineers 
and manufacturers have since worked 
with success, partial or complete, attend- 
ing different construction. 


Butler built a reciprocating machine 
which was patented later as a rock drill. 
This machine was built after the fashion 
of the Howit, in that it was a reciprocat- 
ing machine. It was an improvement 
over the Howit, and had a better type of 
valve motion. Certain means were pro- 
vided for the piston cushioning without 
damage to the cylinder heads. 

Some time after this Mr. Jonathan Har- 
rison, then of Pennsylvania, built and pat- 
ented a machine of similar type and ap- 
pearance, but possessing many valuable 
improvements in detail of construction. 
Mr. Harrison probably did more in his 
day than any other man towards perfect- 
ing a machine which had in it the element 
of success and commercial value. He af- 
terward disposed of his patents to Geo. D. 
Whitcomb & Co., of Chicago, to whom be- 
longs much credit for the present success 
of machine mining, through persistent 
efforts, together with good work well 
done, in overcoming defects in early con- 
structions. They tested many suggested 
improvements, and did more than any one 
else in overcoming the prejudices of the 
labor organizations, finally bringing for- 
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ward machines of the present standard of 
efficiency. ‘The later machine, as manu 
factured by the Geo. D. Whitcomb Co., 
still bears Mr. Harrison’s name. 

I shall make no attempt to describe in 
detail the earliest machines not now in 
use, where changes followed each other 
in rapid succession, but beginning with 
the present type of the Harrison cutter, 
which was in fact the first commercially 
successful machine, I propose to give a 
brief description of this and other ma- 
chines of its type which followed in after 
years, with successive modifications and 
improvements. 

Of all the pick machines that have 
emerged from time to time and have flour- 
ished to a limited extent, there are left to- 
day in the market but three machines, 
viz., the Harrison, the Ingersoll, and the 
Sullivan, these makes coming on the 
market in the order named. 

The Harrison machine for many years 
back has been very similar in general 
construction to its present form, resem- 
bling all pick machines in being mounted 
on two low wheels, a single double-pointed 
pick being carried in an extension of the 
piston, the piston being thrown back and 
forth in its cylinder by means of com- 
pressed air, with a striking speed of 150 
to 200 blows per minute. The earlier 
machines, or in fact the machines as they 
were built by the Geo. D. Whitcomb Co 
up to within the last year, perhaps, were 
equipped with a rotary engine which was 
located in the air chest, and parallel with 
the piston. This device rotated a spiral 
wheel, the outer edge of which worked 
in a small cup valve, which was seated 
into the top of the main valve, some 15 or 
18 inches long. This was a very clever 
device, although it was considered to be 
complicated. It had a multiplicity of 
wearing parts, all of which had to be 
watched and kept in perfect working or 
der, as any leakage of air around the end 
of the cam would cause a spasmodic and 
irregular action, and create a very awk- 
ward movement of the machine. 

There are differences in various details 
of all pick machines, these differences 
looking towards increased capacity, econ 
omy in the consumption of air, greater 
durability of wearing: parts, various con 
veniences in operation, etc., the principal 
distinguishing feature being the valve mo 
tion, which is the most vital part of the 
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machine; the means for admitting and ex- 
hausting the air being, in effect, the heart 
and life of the coal cutter, and like the 
human heart, valve motions are good, bad, 
or uncertain. 

Not having a cut of the earlier Har- 
rison machine as first described, Fig. 1 
will represent the new Harrison of Dec., 
i900, and shows the improved rotary en- 
gine, with its vertical shaft, crank and 
pitman rod for operating the slide valve. 
Also the slotted piston rod guide, the cyl- 
inder having an air cushion and check 
valve in the back head, with leather cush- 
ion, fillers, and steel plates in the front 
head, supported by a pocket of com- 
pressed air; the non-adjustable, or rigid 
trunnion. Means for regulating the speed 

















ment demonstrated more fully, and that 
other improvements will follow which will 
make it a still more perfect and desirable 
machine. 

The first machine of the Harrison type 
was sold in 1880, more than 20 years ago, 
and no doubt manv of you can recall the 
strained relations between the miners and 
operators, the great opposition to machines 
and the obstacles thrown in the way of 
their successful use, the combativeness 
of the miners, the determination of the 
operators, and the resulting loss of life 
and property attending the introduction 
of machines into the mines. Nevertheless, 
machine mining trimuphed in the end, and 
the Harrison machine has had a long and 
successful career. In this connection we 
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FIG. I. THE HARRISON MINING MACHINE, 


of this rotary engine are provided, and the 
rotary motion is accomplished by an ar- 
rangement of ports, which admit air into 
certain compartments while exhausting 
from other compartments. An important 
distinction will here be recognized in that 
this valve has no mechanical connection 
with the piston, as affecting or controlling 
its movements. If the piston were re- 
moved from the cylinder, the valve mo- 
tion would be capable of performing its 
functions just the same, admitting and ex- 
hausting the air. This renders it a safe 
machine in the hands of learners. As 
above stated, the leather cushions, fillers 
and steel plates have been eliminated in 
the back head of the cylinder, and an air 
cushion substituted. This is a decided im- 
provement, and there is no doubt but that 
the future will see this spirit of advance- 


cannot say too much in praise of those 
who have so courageously and wisely 
fought these battles, and broken down 
prejudices and barriers at a time when 
assistance and recognition were so hard to 
obtain. 

Fig. 2 represents an early pattern of the 
Sergeant coal-mining machine as it was 
built from 1889 to 1899, and shows the 
sliding or adjustable hub, or trunnion, the 
rubber buffer and steel plate in the back 
cylinder head, and the independent valve 
motion. As stated, this machine made its 
first appearance in 1889. The earlier ma- 
chines were fitted with coiled steel spring 
buffers in the front end of the cylinder 
for the protection of the front cylinder 
head, and a rubber buffer was used to 
protect the back cylinder head. The steel 
spring gave way the second year of manu- 
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facture to an air pocket with leather cush- 
ion, filler and steel washer as shown, giv- 
ing in effect the same cushion in the front 
end of the cylinder as that described for 
the Harrison machine. Various improve- 
ments were incorporated in many details. 
The adjustable hub or trunnions and ad- 
justable handles were put on the machine 
in order to secure a perfect balance; bet- 
ter means for guiding the piston in its 
proper position were provided, preventing 
it from twisting; scraped joints were used 
instead of leather and rubber gaskets; 
the distinctive feature of the machine was 
its valve motion. This, like the Harrison, 
was independent of any connection with 
the piston, but differed from it in its 
greater simplicity and endurance; it con- 
sisted of two balanced plungers working 
side by side in the air chests, carrying 


COMPRESSED AIR. 


cylinder, this would not create any spas- 
modic or irregular conditions in the action 
of the valve; the valves, being indepen 
dent, ran right along, admitting and ex 
hausting the air; as the alternate trans 
fer of the air pressure to each side of the 
fixed piston caused a free and easy to and 
fro motion of the cylinder, back and forth 
on the board, the pick was quickly set free 
without kick or danger to the runner. 
The point is that both the Harrison and 
Sergeant valves were free to reverse with 
out full or violent travel of the machine 
when stuck. The distribution of air was 
such that this machine proved itself very 
efficient, and was in its day considered a 
very superior coal cutter. There was a 
great advantage in low cost of keeping up 
the valve mechanism, and after several 
years of experience with many different 
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THE 


plain “D” valves, one plunger acting as an 
auxiliary to control the main valve, the 
valve motion being complete in itself, ad- 
mitting and exhausting the air at a speed 
determined by the regulating mechanism; 
this valve gear admitted of superior ad- 
justment in the way of force, length and 
speed of blow, reducing reaction on the 
runner, etc. I consider this one of the 
most remarkable valve motions ever used 
in the history of mining machines. It is 
practically indestructible; the various 
ports are not clogged readily by coal dust ; 
it operated well with air saturated with 
moisture; it was adjustable for any de- 
sirable effect, and in common with the 
Harrison, was safe for the machine run- 
ner. If the pick became fastened or stuck 
in the coal and prevented the piston from 
working freely and at its full stroke in the 
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MACHINE. 


valve motions, this device made its record 
and proved to be the idea for a machine 
which must so often be used under 
cramped and adverse conditions. 

The rock drill had been brought to a 
high state of perfection previous to this, 
the original coal cutters being a modifica- 
tion of the principles of the rock drill; 
in fact, the early coal mining machine was 
often referred to as “A rock drill on 
wheels.” In drilling rock under a much 
greater variety of conditions than obtains 
in coal mining the question of valve mo- 
tion was necessarily worked out thor- 
oughly, and two general types alone have 
survived to this day viz., the independent 
valve motion, where there is no mechanical 
connection with the piston, the valves 
being controlled by a peculiarity of size 
and arrangement of ports, either independ- 
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ent of the location of the piston in the 
cylinder, or operating in harmony with it. 
The other type has been called the Tappet 
type in relation to the rock drill, but, con- 
sidered mechanically, is a positive valve, 
always keeping in certain fixed positions 
in relation to the piston; being operated 
by a mechanical contact with the piston. 








drills,and in the Yough and other obsolete 
coal machines, were reintroduced, doing 
entirely away with the minor parts of 
leather, steel plates, rubber buffers, etc., 
inside the cylinder, which were always a 
source of expense, annoyance and de- 
rangement when broken or worn. The 
workmanship and material were excellent, 
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FIG. 3. 


Fig. 3 represents the Sullivan coal min- 
ing machine. ‘This machine has a differ- 
ential valve plunger which is kept tight 
with cup leather packing, washers, bolts, 
etc., and moves by air pressure under con- 
trol of an auxiliary valve, which in turn 
is dependent for its movement upon a 
rifle bar, shown in end section in the en- 
larged view of the back head. Air cush- 
ions protect both cylinder heads, and a de- 
vice has been attached to this machine to 
vary the point of cut-off where it is con- 
sidered advantageous. A babbitted bush- 
ing takes the wear in the front head, and 
prevents the piston from twisting. The 
trunnions, or hubs, are rigid or non-ad- 
justable. 

In 1896 this mining machine was placed 
on the market by the makers, who sold 
seven the first year, thus coming actively 
into the field three or four years ago. 
Radical departures were incorporated in 
this machine. The cylinder was made con- 
siderably larger than previous practice, 
giving greater power. Air cushions, such 
as were used in trip hammers, in rock 
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and the machine was a leader for a time, 
and aroused considerable interest, com- 
ment, investigation and trial; the success 
and popularity this machine achieved were 
unqualified and complete. 

‘The valve motion, of which we have al- 
ready made mention, required that the 
piston be bored at the back end to a depth 
of some 22 inches, and fitted with a brass 
nut, which was rifled, to take this slender 
rifle bar. ‘The reciprocating motion of the 
piston in the cylinder giving a backward 
and forward twist to the rifle bar, which, 
through a pinion and rack at its outer end, 
transmitted motion to the auxiliary valve 
which is placed on the back head, as 
shown. This auxiliary movement con- 
trols the movement of the main value 
plunger, which has connection § with, 
and controls the main valve, which 
in turn admits and: exhausts the air 
to throw the piston backward and _ for- 
ward—a triangular arrangement, each 
group of parts depending upon the others 
for its fixed movement and position. Var- 
ious changes in detail were introduced, 
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the general outward appearance being, 
however, similar to its predecessors. Eco- 
nomy of air was sought and hoped for to 
an extent not entirely borne out by ex- 
perience, because when the cut-off lever 
was adjusted for early cut-off and expan- 
sion in the interest of economy in air con- 
sumption, the blow delivered by it was 
ineffective in comparison, and therefore 
the device is not used in practice to the ex- 
tent originally expected. 

The introduction of the machines whose 
cushioning in both ends of the cylinder 
depended entirely on air pockets without 
the use of leather cushions, fillers, etc., 
brought with it a greater difficulty than 
was expected by the makers, and forced 
the use of a governing device by which 
the speed of the machine could be ad- 
justed, regulated and held under control 
at all times and under all conditions. In 
the operation of the Iron Man it is neces- 
sary at frequent intervals to swing the 
machine away from the coal, in order to 
draw it back upon the working platform 
as the cut advances forward, and from left 
to right; and at such times it was dis- 
covered that without a governing device 
the machine would race, or run away, and 
become ungovernable in a measure, so that 
it was necessary to use a governitig device 
to prevent this racing as much as possible. 
The device used for this purpose in this 
machine is very clever and ingenious, a 
small needle hole or port being drilled 
through the small main check valve, which 
is located at the front end of the cylinder, 
the port being drilled from the side of the 
valve, then straight up at the right angles 
through the valve stem, providing com- 
munication or connection between the 
cushioning pressure and the chamber 
above the main check valve. When the 
pick misses the coal, the piston cushions 
in the front end of the cylinder recom- 
press the air that has been trapped in the 
pocket; the compression will be much 
higher than the line, or chest pressure. 
This high pressure—200 to 300 Ibs.—is 
transmitted through this small _ port 
through the main check valve into the 
chamber above, and holds it fast upon its 
seat which prevents a fresh supply of live 
air from coming through this valve, and 
tends to retard the backward movement of 
the piston rod. This check valve is 
equipped with leather packing in order to 
prevent leakage, but apparently these 
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leather packings become leaky in a com- 
paratively short time, and there is more 
or less difficulty with the device with wear. 
There is also more or less danger of this 
small needle hole being stopped up with 
pipe line dirt, rendering the device inop- 
erative. There is no doubt, however, that 
this machine is superior in many features 
te its predecessors; its capacity is higher, 
it is easily manipulated, it is accurately 
built of excellent material and promises to 
be economical in repairs; it is not wasteful 
in its consumption of air, and_ being 
pushed with the vigor and energy that 
characterize the makers, still further es- 
tablished the merits of machine mining, 
and that of the pick machine. 

The success of this type of cutter natur- 
ally affected the business of the older com- 
panies, and the Ingersoll-Sergeant Co. de- 
termined at once to redesign their coal 
cutter, which had had a long and _ hon- 
crable career, but which was destined to 
undergo revolutionary and_ important 
changes. Peculiar advantages claimed for 
the mechanical valve drive corresponding 
to the Tappet feature in rock drills were 
uiged by the original makers. It was 
known from 30 years experience in rock 
drilling that the independent valve mo 
tion was the best in percussive machines 
for all around work, yet it was recognized 
that the results secured from the rifle bar 
type of machine were good, though largely 
through the use of more powerful cylin 
ders and air cushions, and that the rifle 
bar idea might be taken up, developed and 
improved to a point which would give 
good all around results in coal mining. 
That these expectations were not realized 
in the fullest sense has been proved finally 
and beyond contradiction. 


Fig. 4 is a line drawing of the H. & H. 
—1 Ingersoll-Sergeant rifle bar coal-min- 
ing machine, there being no difference in 
the two except that the first mentioned un- 
dercuts from 4% to 5 ft. deep, the latter 
being capable of. undercutting from 6 to 
614 ft. deep. It has a single plunger valve 
with perfect air cushions in both ends of 
the cylinder and with other features com 
mon to the rifle bar type of machine, and 
having a cylinder of larger diameter than 
the previous practice. This machine was 
built in 1898 for the purpose of developing 
the rifle bar idea to its fullest possible ex 
tent. Its increased capacity by reason of 
the larger cylinder was apparent and un- 
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disputed. It was found that it was pos- 
sible to so arrange the valve motion as to 
naturally cut off at the earliest part of the 
stroke consistent with the desired force 
of the blow, with the available air pres- 
sure, adapting itself without lever adjust- 
ment naturally to the changes in pressure 
from high to low. It was as economical 
in air consumption as any other, ran well 
on low or high pressure and promised to 
be as economical in repairs as could be 
realized with any machine of the rifle bar 
type. Notwithstanding the complications 
inseparable from this construction, it did 
excellent work, made many friends and 
partisans, and opened the way to new 
discovery and invention which was so 
scon to take an important place in the his- 
tory of coal mining. It was at first with- 
out a governing device, so that an im- 
proved governor was designed, which I 


not adapted to all kinds of coal, nor to wet 
air; that the repairs on the valve mechan- 
ism were high as compared with the inde- 
pendent valve, because there was a multi- 
plicity of parts in the rifle bar type, all of 
which were subject to continued and 
destructive wear and breakage, which was 
a serious source of weakness, as this ac- 
cumulated lost motion, resulting from 
wear, must inevitably disarrange the travel 
of the auxiliary valve, and affect the whole 
operations unfavorably. One of the ob- 
jections to this type of valve gear which 
was offered by the men who had to use 
them, was that of the machine kicking 
backward on the running board on start- 
ing, or if the machine pick was driven so 
deeply into the coal as to cause it to hang 
o1 stick. This irregular, or spasmodic, ac- 
tion was due to the fact that the valve 
plunger could not reverse, because of its 
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will describe in another part of this paper. 
The machine was capable of delivering 
from 200 to 240 blows per minute, and 
holds records of very fast work. 

The Ingersoll-Sergeant Co. put out 
quite a number of these machines in dif- 
ferent parts of the country, which gave 
them a very wide field for observation un- 
der varying conditions, and while these 
machines were put out in perfect good 
faith, and after tests by purchasers, prov- 
ing that they were equal to any machine 
of a similar construction then built, yet 
further experience showed the fact that 
no rifle bar machine could ever be made as 
good an all around machine, and one 
that would be as permanently satisfactory 
to the mine owner and to the men who 
had to use them, as the independent valve 
construction. It was proved that it was 


mechanical connection and_ relationship 
with the piston, until the latter had trav- 
eled its fixed distance in the cylinder, and 
the piston having thus been made tem- 
porarily rigid or stationary by the pick 
striking in the coal, the cylinder was thus 
made to effect the full travel on the run- 
ning board, and the machine became the 
moving object instead of the piston. This 
made a very awkward movement, the full 
travel representing some 12 or 14 inches 
back and forth, and introducing an ele- 
ment of danger by this sudden change of 
action, in that the machine was liable to 
kick its full travel with great force, jerk 
the pick out of the coal, and possibly 
crush the runner up against a mine prop 
and seriously injure him. This feature 
was especially dangerous in thin seams, 
when the runner is cramped in the small 








1616 


space left by the high board, and severe 
on the runner’s hands if cutting close to 
a rib. 

This company probably spent more 
money in the development and perfection 
of the rifle bar type of machine than any 
other, gradually reaching the ultimate 
perfection of that type; but, recogniziny 
the weak points as described, they were 
induced to reopen the independent valve 
drive construction with larger cylinders 
and with air cushions, looking towards the 
final simplification and perfection of the 
pick machine, with results which I con- 
sider must be very gratifying to them as 
well as to the coal owner, and also to the 
inen who have to handle these machines 
for a livelihood. 
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such that both cylinder heads are pro- 
tected by air pockets, and this air pocket 
or cushion, while it is effective under all 
conditions, is secured with moderate com- 
pression of exhaust air, which reduces 
clearance loss and the strain on the ma- 
chine and the man who runs it. The 
thumbscrew, regulating adjustment as 
iormerly used, serves to regulate the 
opeed of the valve movement, a detail cut 
of which 1s here reproaucea in order to 
give a more comprehensive idea of its 
simplicity. 

The valve seat or plate is shown sep- 
arate from the valve chest; two plates 
have been photographed, so that the port 
arrangement on both sides may be seen. 
The “D” valves are a free sliding fit in the 
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Fig. 5 represents the “New Ingersoll” 
mining machine F-4, H-4 and H-5 series, 
the difference between them being that the 
H-4 undercuts to a depth of 4 to 5 ft., and 
the H-5 undercuts from 6 to 6% ft. deep. 
The F-4 is the same throughout as the 
H-4, but is a light pattern for thin seams, 
weighing but 550 Ibs., and undercutting 5 
ft. deep. The latest model of wheel is 
not here shown; it is now made slightly 
thicker in the rim and hub than the early 
patterns of wheel, and are spread further 
apart for the purpose of absorbing the re- 
coil, jar and side glance. The trunnions 
are of the adjustable pattern for perfect 
balance, as described in another part of 
this paper. A new unbreakable bronze 
bushing, to take the wear in the front 
head, is shown; an automatic governing 
device is shown in top and front end of 
the valve chest. The independent valve 
motion is a modification of and an im- 
provement over the arrangement which 
gave such valuable results in the earlier 
G-2 machine. The port arrangement is 
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plungers, so that their wear may be fol- 
lowed up by the air pressure on top of 
them. They are tongued and grooved, 
and the plungers are doweled; the plates 
are drilled off center, so that they can only 
be put together right. The automatic 
throttle governor is an interesting feature 
belonging to this machine. It is a small 
balance plug valve located in the top and 
front end of the air chest, its front end 
having a port conection with the air 
cushion in the front end of the main cyl- 
inder. ‘he throttle and governor are so 
located that the air passes through this 
governing valve on its way to the air 
chest. Should it become necessary to 
swing the pick away from the coal for any 
purpose, the piston of the machine when 
working up against the air cushion in the 
front end of the cylinder builds up a pres- 
sure somewhat higher than the line pres- 
sure, and this higher pressure is trans- 
mitted through this port to the front end 
of the governing valve, which shoots it 
over the supply port and against the line 
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pressure, cutting down the supply of air 
te a point where the machine will run 
lightly and at a reduced speed and force 
until such time as the pick is again thrown 
against the coal, at which time the valve 
automatically opens instantly and the ma- 
chine is brought into instantaneous action 
with full pressure and force, without any 
annoyance or inconvenience, and intro- 
ducing an element of safety and confidence 
for new men learning the work. Exper- 
ienced men who swing the machine or the 
pick away from the coal less frequently, 
can throw this governor out of gear so 
that it becomes inoperative if they so de- 
sire. The valve is unbreakable and there 
is no “racing” with or without the gov- 
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VALVE MOTION 


ernor, the speed being as regular and 
steady as a steam engine, whether being 
operated easily or full force. 

The view of the “New Ingersoll” valve 
motion shows a most curiously simple ar- 
rangement. Both sides of the valve seat 
or plates are shown, also the two plungers 
side by side, with their loose “D” valve. 
These plungers are hollow, and hence 
light; they are perfectly balanced, and the 
wear on them is very slight. The earlier 
type of valve gear similar to this ran for 
years without repairs. One of these 
valves is simply the auxiliary valve, or 
trigger, to the other plunger, and it will 
be seen that their movements are con- 
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trolled by permanent arrangement of 
ports, admitting and exhausting pressure 
alternately on both ends of the piston. 
This arrangement of ports and valves 
makes it an independent movement; and 
the piston could be blocked in the cylin- 
der at part travel, with the result that the 
valves would run on continuously, admit- 
ting and exhausting in the same manner 
as if the piston were moving in harmony 
with it. No amount of wear in any other 
part of the machine can affect the valve 
movement, and no amount of wear in the 
valve mechanism can affect the action of 
any other part of the machine. 

This last mentioned machine has per- 
haps been subject to more discussion on 
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the part of coal mining operators and 
others than any other machine ever placed 
on the market. It is the simplest con- 
struction imaginable, the two plunger 
valves and the piston being practically all 
the moving parts, and these being free 
from strains or wear other than that nat- 
urally following very long use. The 
parts which experience shows to be sub- 
ject to wear and breakage are simply dis- 
carded and left out altogether, and it was 
not until it had been put to the most se- 
vere tests in various mines throughout 
the country that people recognized this as 
being well past the experimental stage, 
and standing as a new creation, contain- 
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ing improvements of the highest value. 
To insure the slowest possible wear and 
minimum breakage under the roughest 
usage, the qualities of the metals have been 
carried to the highest point of endurance 
—charcoal iron chests and cylinders of a 
toughness exceeding rigid government 
specifications ;steel and malleable castings ; 
tool steel pistons and other forgings 
toughened by a new oil treatment, raising 
their tensile strength to about 135,000 lbs. 
per square inch section, with an elonga- 
tion before breakage under test nearly 
double that of metals not so _ treated. 
These have resulted in practically an en- 
tire absence of repairs for over 200 ma- 
chines in the last year. 

And so it is that competition drives us 
all from one improvement to another, each 
one bringing out something new from time 
to time, and bringing his machine to the 
highest standard of value—and making it 
a more profitable investment for the coal 
mining operator. It seems now that it is 
only a question of time when these m- 
chines will be applied in every district. 
and to every important and successful coal 
mining operation in the country. 


DISCUSSION. 


Mr. Fisher—I am sure you will agree 
with me that we have listened to a most 
interesting paper. The wording is beau- 
tiful in its style, and the descriptions of 
the machines are so clear that you can 
almost understand their construction 
without looking at the illustrations. T am 
sure it will open up a wide field for dis- 
cussion. Perhaps Mr. Dixon can give us 
some further information. 

Mr. Dixon—I cannot give more than is 
given here. I have the very essence of 
Mr. Daft’s knowledge of these matters 
here. 

Mr. Fisher—A paper of this kind is very 
valuable in the Proceedings of this So- 
ciety. It seems to cover the whole field. 
T hope we will have more papers of this 
kind. 

Mr. Ridinger—I would like to ask how 
long it would take to make a cut 3 feet 
wide and 5 feet deep. 

Mr. Dixon—Of course, that depends on 
the hardness or softness of the coal, and 
it depends upon the man operating the 
machine a great deal. In making a cut 
with this machine, they usually make a cut 
about 5 feet wide and from 5 to 6 feet 
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deep. Now, I had a man at the North 
Jericho mine, in Kentucky, about a month 
ago who cut 211 lineal feet, 414 feet deep, 
in eight hours and twenty minutes. He 
cut one room 60 feet wide in one hour and 
thirty-five minutes. I remember well be- 
cause I bet him a box of cigars, and he 
cut it in one hour and thirty-five minutes. 
That is hard coal. The same man at a 
mine in West Virginia cut 265 lineal feet, 
five feet deep, in nine hours. Of course, 
this was done by a man who was a thor- 
oughly skilled cutter, and does not repre- 
sent the average work. There are a great 
many men who can do that, however, but | 
should say the average work would be 
about half of that. If you would take 
coal of average hardness, 100 feet, 5 feet 
deep, would be a fair day’s work. Of 
course, the tonnage in that would depend 
upon the height of your coal. 

A Member—I would like to ask if this 
is applicable in other kinds of mining, in 
cutting quartz and hard slate? 

Mr. Dixon—The machine can be used 
in cutting fire clay of medium hardness, 
but not for quartz, sand-stone or hard 
rock of any kind. The Ingersoll-Sergeant 
rock-drills have a record of 75 feet in ten 
hours, but, of course, when it comes to 
undermining rock ot that kind, it is 
simply impossible. There has never been a 
machine made that would do it. 

Mr. Ridinger—What is the height of the 
undercut ? 

Mr. Dixon—The undercut would repre 
sent an average cut of seven inches, if it 
was made uniform. It tapers back from 
the front. In undercutting the coal is not 
made all slack. A. skilled cutter could 
make about one-half lump and one-half 
slack. None of it is made quite as fine 
slack as that from other types of machines. 

A Member—In giving a mine a lineal 
cut of a 150 or 250 feet, is there a way to 
move the machine sideways in that direc 
tion, and then is the machine operated by 
one miner and followed up by others, who 
break down the coal with pick action? 

Mr. Dixon—A good method in coal 
mining is to have the rooms 20 to 25 feet 
wide. In the case I speak of. all the rooms 
were 20 to 60 feet wide. The machine is 
placed on a board and there is a cut put in 
5 feet wide and 5 or 6 feet deep and as 
soon as they have finished, the machine is 
moved across and that is blasted down. 
Where the room is 20 feet wide a shot in 
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each rib will break down the coal. That is 
nearly always done by the men who load 
the coal. The work is generally done by 
so much for undermining and so much 
per ton for shooting it down and loading 
it. 

Mr. Ridinger—Would there be any way 
of figuring the horse-power required to 
make a cut? 

Mr. Dixon—Yes, the machine will use 
from 60 to 75 cubic feet of air per minute. 

A Member—How much air pressure do 
you carry? 

Mr. Dixon—The usual pressure is about 
80 pounds. The machines run very well 
with 65 or 70 pound pressure. With the 
Ingersoll-Sergeant machines it is not 
necessary to have more than 70 pounds. 

A Member—How far can you carry the 
air? 

Mr. Dixon—With proper piping, I know 
of places where they carry it 4 miles. In 
tunnel work there are cases on record 
where they carry it much farther. 

A Member—Do they have large pipes? 

Mr. Dixon—The larger your pipe is, the 
more economically you can carry the air. 

A Member—Do you ever have any 
trouble with freezing? 

Mr. Dixon—The air comes from the 
compressor into the reservoir which takes 
out a great deal of the moisture and in- 
side of the mine is another reservoir and 
that takes out the moisture which is left 
behind. The air is comparatively dry 
when it goes into the machine. The 
warmer it is the more efficient it is. 1 
visited the Cambria Mines at Johnstown 
and I found them running 13 machines 
with a three-inch pipe three miles away 
from the compressor. They had less trou- 
ble that far away from the compressor 
than they had close to it. 

A Member—I understand that the walls 
of those rooms consist of pillars of coal? 

Mr. Dixon—Yes, columns must be left 
in or the roof would come down. 

A Member—What kind of a tool do you 
use? 

Mr. Dixon—The pick is simply a shaft 
that works out and in on a piston and 
strikes the coal. Of course, the amount of 
work done depends upon the man behind 
the machine. 

A Member—Is that shaft ground hard 
steel ? 

Mr. Dixon—Just ordinary iron like a 
miner’s pick. 
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A Member—Does that machine make 
much dust in the mine? 

Mr. Dixon—Of course, it makes some 
dust where it is perfectly dry, but it does 
not make nearly as much dust as any 
other type of machine. 

A Member—You spoke of making a cut 
5 feet wide. 

Mr. Dixon-—-The end of the machine 
can be sprung in any direction. It moves 
freely and a man can move the machine 
any way he pleases. The end of the ma- 
chine can be sprung backward and for- 
ward. A cut about 14 inches high in 
front tapers down. It is V_ shaped. 

Mr. Fisher—When you go to cut out a 
room, how do you start your first cut? 

Mr. Dixon—You would do that just the 
same as though you were mining on this 
wall here. Run the cut right along on the 
bottom and at the extremity of the cut 
on each side there is a hole drilled in and 
a cartridge of powder put in. 

A Member—Has any attempt been made 
to apply electric power to the drill? 

Mr. Dixon—Yes, but so far it has been 
unsuccessful. The difficulty is in apply- 
ing the power. 

Mr. Hirsch—Do you imagine that the 
difficulty is due to a mechanical defect in 
the design. 

Mr. Dixon—Well, it may be. I am not 
sufficiently acquainted with it myself, but 
I know that the makers have been work- 
ing a long time trying to make an electric 
drill. Of course, I do not really know 
enough about it to make any definite 
statement as to whether it ever will or 
will not be successful. 

A Member—I have heard it said that 
the air exhausting into the mine purifies 
the atmosphere in the mine itself. Is that 
worth counting on? 

Mr. Dixon—TI don’t think that is worth 
counting on. If a man fires a shot he 
can turn on the air and blow the smoke 
away. Of course, the air is perfectly 
pure and perfectly cool so that it helps in 
tight places considerably. 

A Member—Has there ever been any- 
thing made in the way of a rotary cutter 
for use in mining? 

Mr. Dixon—Yes, there is a rotary power 
machine. It was fairly successful while 
they used it, but itis obsolete now. 

Mr. Ridinger—I had quite an experience 
last week. There are a number of capital- 
ists interested in a new mining machine, 
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The mining machine is made with two flat 
discs on the head of a carriage that runs 
in and out and these discs rotate out from 
the center. On the circumference of the 
discs there are bits screwed in and also 
along the top and bottom there are bits. 
The average power required while making 
a cut 3 feet wide, 4.5 feet deep, and 9 
inches high, was approximately 13 h. p., 
and the time 3 minutes. 

A Member—What was the height of the 
undercut? 

Mr. Ridinger—Seven inches. ‘The car- 
riage was three feet wide. Another thing, 
it does not appear to make such fine slack 
but it takes it off in little pieces, some of 
them as large as a walnut. Of course, 
they had to have a boy to shovel the coal 
away. 

Mr. Dixon—What is the name of that 
machine? 

Mr. Ridinger—It has no name. It was 
tried a number of years ago. It did not 
have any way to carry the coal cuttings 
away from the end of the cutters and they 
disbanded it and had it stored until some 
expert machinist got them to take it up 
again. 

A Member—Mr. Dixon, can you say 
about what the temperature would be in 
those English mines? 





Mr. Dixon—The men work in their 
shoes and breech clothes. It is very 
warm; I should say about 80 or 85. In 


order to get the air down to them they 
have to use all kinds of methods. That 
mine is very deep under ground and a 
part of it is under the German Ocean. 
Fans take the places of other methods of 
ventilation very largely. 

Mr. Schleuderberg—Mr. Ridinger, with 
the machine you spoke of, did you strike 
any sulphur balls? 

Mr. Ridinger—No. The owners say, 
however, that they have struck sulphur 
balls but it appeared to wade through 
them just as though it were soft coal. 

Mr. Schleuderberg—The machine that 
will cut through sulphur balls is yet to be 
found. 


DISCUSSION COMMUNICATED AFTER THE 
MEETING. 


Mr. Ridinger—What is the average cost 
of power required to make a cut 3 feet 
wide and 5 feet deep, with the pick ma- 
chine in average grade of coal? 

Mr. Daft—The accompanying table is 
the result of one day’s work with an In- 
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gersoll machine in an 8 ft. seam, and 
where the coal was very tough. We see 
that one machine produced 855 square feet 
in eight hours and forty minutes, or an 
average of 1.644 sq. ft. per minute. On the 
basis of 10 machines undercutting 8,000 
sq. ft. per shift in 8 ft. coal, we then have 
8,coo divided into the daily operating ex- 
penses, which in this case would be $17.50 
per day, or one-fiftieth of a cent per sq. ft. 


OFFICIAL REPORT. 


Star Junction, Pa., May 23, 1900. 

Report of contest between Ingersoll 
Mining Machine, run by Fred. Wood 
ward, and Sullivan Mining Machine, run 
by Al. Spray, resulting in a victory for 
the Ingersoll Mining Machine. Contest 
made by the Washington Coal & Coke Co., 
at their works at Star Junction, Pa. 

Mr. Ridinger—What would the $17.50 
include? 

Mr. Daft—It would include all labor, 
such as engineer, firemen, pipe man, hlack 
smith work, fuel, oil and waste, interest 
(6 per cent.) and deterioration (10 per 
cent. ). 

Mr. Ridinger—What is the percentage 
of loss of power in transmission of air 
from the compressor to pick machine, pick 
machine being three miles away from the 


compressor, there being six machines 
working? 
Mr. Daft—Six machines three miles 


from the compressor would require in the 
neighborhood of 480 cu. ft. free air per 
minute. If this amount of air is trans- 
mitted through a 4-in. line at 100 Ibs. 
gauge pressure, the loss would be about 15 
per cent. 

Mr. Ridinger—How long a time does 
it take to change the position of the ma 
chine, and what is weight of same? 

Mr. Daft—By referring to the table 
given, it will be seen that the time of mov- 
ing can be put safely at one to three min- 
utes when moving from one cut to the 
next, and from eight to thirteen minutes 
to move and set up in another room. The 
machine is built in 550 pound, 750 pound 
and 830 pound sizes. 

Mr. Ridinger—Referring to the Star 
Junction case, was this a contest or was 
the machine working under normal con- 
ditions ? 

Mr. Daft—It was a contest between the 
Ingersoll and another make of pick ma- 
chine, 
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Mr. Ridinger—How long a time does 
it take after placing the machine to make 
a cut 3 ft. wide and 5 ft. deep? 

Mr. Daft—I have timed an Ingersoll- 
Sergeant machine in the Pan Handle Mine 
of the Pittsburg Coal Company many 


against air cushions at both ends, hence 
there is no chance for crystallizations. 

Mr. Daft—The valve, and in fact all 
other parts are put through a new process 
of oil treatment which renders them prac- 
tically unbreakable. 


F. Woodward cut, May 4, 1900, 9} rooms in 8 hours, 40 min., as follows : 
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The move from room to room being about 500 feet. 


The turnout of coal being about 340 tons per day. Air pressure, 80 lbs. 


times where it under-cut 414 ft. wide by 
5 ft. deep in six and one-half to seven min- 
utes. I have timed it in softer coals 
where it did the same work in five min- 
utes. 

Mr. Ridinger—Have there been tests 
made in that mine with other types of 
machines ? 

Mr. Daft—Yes, they used a chain ma- 
chine there for a long time, but it could 
not be applied to the same advantage as 
the pick type, in fact, the prop question 


Compressed Air Mine Locomotives. 





While in a vague, general way the un- 
derlying principles of the use of com- 
pressed air as a motive or haulage power 
are familiar to most of us, the details of 
actual practice and the successful opera- 
tion of an air-haulage plant are matters 
not generally well understood. Recent 
practice in the operation of such a plant 
has gone to show that the cubic capacity 





and the pillar drawing question debarred 
its use in the mines, 

Mr. Ridinger-—Do you have any trouble 
with the metal parts, in the valve and 
mechanism, crystallizing from constant 
jarring? 

Mr. Daft—No. One of the peculiar 
features of this valve is that it seems to 
be everlasting. The valve plungers work 


and pressure of the locomotive, pipe line 
and compressor must be proportioned to 
secure the most satisfactory results. 
Enough energy must be contained in the 
locomotive to run the required distance, 
hauling its specified load, on a single 
charge of air. The pipe line or other 
form of storage-reservoir must have 
cubic capacity and pressure enough to 
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charge the locomotive instantaneously 
when coupled to it. When the locomotive 
after a trip comes back with its pressure 
reduced to say 50 or 100 pounds, and is 
coupled to the pipe line, the pressures in 
the two equalize to the required pressure 
for charging the locomotive. The com- 
pressor must be of such capacity that at 
convenient speed it will restore the pres- 
sure in the pipe line by the time the loco- 
motive gets back for the next charge. By 
this method the compressor works at a 
practically uniform speed, without inter- 
ruption, and the time required for charg- 
ing the locomtive each time it comes 
back is only about one minute. The com- 
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diameter ; limit of height, 4 feet 2 inches; 
limit of width, 5 feet 10 inches; length, 
12 feet 10 inches. These motors are of 
single-tank style, tank 33 inches diameter, 
of special quality of steel, 11-16th of an 
inch thick, for a working pressure of 800 
pounds. Weight of locomotive, about 
14,000 pounds. The outside surfaces of 
the cylinders are corrugated, for the pur- 
pose of exposing additional surface to the 
atmosphere. The main tankhead is made 
with a heavy steel manhole, so that the 
tank may be examined whenever desired; 
the riveting is done by a heavy com 
pressed-air hydraulic riveter; the cyl- 
indrical part of the tank is a single sheet, 




















A TYPICAL COMPRESSED AIR 


pressor is adjustable, so that in slack 
times the speed may be reduced, and also 
the pressure in the pipe line reduced, or in 
times of extra demand both speed and 
pressure may be increased. 

The illustration shows one of a pair of 
compressed air locomotives lately in- 
stalled by the H. K. Porter Company, of 
Pittsburgh, Pa., for the Cambria Mining 
Company, of Cambria, Wyo. The lead- 
ing dimensions of these locomotives are 
as follows: Gauge of track, 42 inches; 
diameter of cylinders, 7 inches; stroke, 12 
inches; four driving wheels, 23 inches 


LOCOMOTIVE ; 


PORTER COMPANY. 


BUILT BY THE H. K. 


with outside and inside welt strips. The 
compressed air, at a maximum pres- 
sure of 800 pounds, passes from the 


main tank through an automatic reducing 
and regulating valve patented by the 
manufacturer into an auxiliary reservoir, 
which is not seen in the illustration, and 
from thence it passes through a special 
balanced throttle to the locomotive cyl- 
inders, the distribution of air being gov- 
erned by the usual link motion, just as in 
ordinary steam locomotives. The prac- 
tical details of air distribution have been 
worked out in a most simple and efficient 
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manner, so that a uniform pressure of 
140 pounds is maintained in the aux- 
iliary reservoir, no matter what the pres- 
sure may be in the main tank, and no 
matter whether the engine is working 
hard or standing still. This obtains until 
the pressure in the main tank drops 
below 140 pounds, when the air passes 
into the auxiliary reservoir at the main 
tank pressure. All these details are 
worked out in compact and at the same 
time convenient shape, the small size of 
the motor being shown in the illustration 
by comparison with the mule. 

hese locomotives are guaranteed to 
haul seven loaded cars, each weighing, in- 
cluding the load, 4,200 pounds, up grades 
of four and one-half per cent., or five 
cars up grade of six per cent., and to 
handle their trains a distance of 5,000 
feet up average grades of somewhat less 
than one per cent., returning with the 
empty cars, on one charge of air. 
The locomotives are used for hauling on 
cross-entries, delivering the coal from the 
mine workings to the main haulage-entry, 
which is a slope operated by rope-haulage. 
In actual practice the guarantee was con- 
siderably exceeded, one motor pulling six 
cars up grades averaging six per cent., 
starting on the grade, and with short 
lengths of nine per cent grade. The fact 
that in actual practice the motors have 
so largely exceeded their guaranty and 
their great efficiency and convenience in 
operation has resulted in the ordering of 
additional motors for other parts of the 
mine. 

The Cambria Mining Company’s air 
haulage plant is equipped with one three- 
stage compressor with a capacity of 600 
cubic feet of air per minute at a pressure 
of 950 pounds, and with about two miles 
of pipe-line. This pipe-line serves as a 
storage-reservoir for air, and also affords 
opportunity for charging stations at 
different points throughout the workings. 

The H. K. Porter Company has in- 
stalled more than thirty air-haulage 
plants, each with from one to twelve 
locomotives, both for surface and for 
underground work, for gauges of track 
running from 18 inches up to standard 
gauge, and locomotives running from 
about 5 tons to 25 tons weight. 

By paying careful attention to details 
and by improvements in construction the 
cempany has made a most unqualified 


success of air haulage. Such matters as 
theoretical expectation of trouble from 
refrigeration do not appear at all in 
actual practice. Such losses as are in- 
evitable in converting steam-power into 
air-power compare favorably with any 
other form of transmitting power, not 
excepting electricity. The company’s en- 
gineers state that compared with electric 
haulage, compressed-air haulage is far 
simpler, more reliable, and is not sub- 
ject to breakdowns and _ interruptions; 
that it is absolutely safe in gaseous mines 
where electricity is as dangerous as 
steam; it is more flexible and convenient, 
inasmuch as the air locomotive is a com- 
plete machine in itself, able to reach all 
parts of the mine, wherever a track may 
be laid, and does not require any outside 
apparatus corresponding to a trolley-wire. 
As compared with either steam locomo- 
tives or electric locomotives, compressed 
air is cheaper to operate, the air tanks 
and connections being practically inde- 
structible, and the wear confined almost 
wholly to the wheels and brasses and 
connections.—Mining and Metallurgy. 





Air Jacks. 





Sketches 1 and 2 show designs of an 
air jack for removing the drivers from a 
locomotive. The details are shown in 
Figs. 3, 4 and 5. ‘Lhese jacks were de- 
signed by Mr. G. L. Van Doren, foreman 
of Beardstown shops, Beardstown, IIl. 

The sketches are plain and do not need 
any explanation. ‘The air pressure used is 
120 pounds per square inch. An advan- 
tage in using these jacks is that the work 
can be done very quickly and easily, and 
where an overhead crane is not used it 
would seem that they are almost indispen- 
sable. They are very much quicker than 
a hydraulic jack and easier to operate. On 
a standard engine it is no uncommon thing 
to remove the drivers and trucks and place 
the engine on blocks the proper height 
in from twenty to thirty minutes. 

Figs. 6 and 7 are two other ingenious 
designs of air jacks used for passenger 
car work by the Wabash Railroad Com- 
pany in St. Louis. Any one interested in 
this class of work will see that these 
jacks have sevéral nice features. The 
sizes of the jacks can be varied to suit the 
work they are to perform—R. T. SHeEa, 
in Railway and Locomotive Engineering. 
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Recent Improvements in French Lighthouses. 


The well-known completeness of the 
French lighthouse’ service, and _ the 
promptness with which improvements are 
adopted, renders the French coast the 
best protected in Europe, and for this 
reason the paper of Baron Quinette de 
Rochemont, read before the Waterways 
and Maritime Works section of the Glas- 
gow Congress doubtless represents the 
latest modern practice. 

“One of the chief improvements has 
been the adoption of feux éclairs, or light- 
ning lights. With this new device the 
maximum efficiency of the illuminating 
apparatus is obtained; whether the illu- 
minant be oil or electricity, it has given 
rise to quite a series of new types of ap- 
pliances used in connection therewith. 
Again, the luminous efficiency of the 
optical apparatus has been increased by 


improving the focal precision, and by 
keeping the characteristic or effective 
divergence within narrow limits. The 


generating stations for electric lighthouses, 
built until quite recently on old-fashioned 
lines, have been brought up to date with 
all modern improvements. The adoption 
of incandescent burners for compressed 
gas or petroleum vapor has been a great 
step in advance. Not only has the inten- 
sity of the light been increased, but a 
light with a wick and ordinary mineral 
oil can now be made to burn continuously 
night and day for three months, with only 
occasional examination at long intervals 
of time. These permanent lights can have 
all the characteristics of superintended 
occulting or flashing lights. The adop- 
tion of permanent lights has enabled 
points of secondary importance to be 
lighted under economical conditions, and 
has thus efficiently filled a gap in the sys- 
tem of maritime illumination. Other per- 
manent lights, in the form of illuminated 
buoys fed with oil-gas, have been adopted 
on an extensive scale, either to increase 
the protection at dangerous points and as 
substitutes for certain lightships, or for 
lighting, winding and shifting channels; 
also for supplementing the indications 
afforded by leading lights or sector lights, 
or for pointing out the position of works 
in construction at the entrance of har- 
bors.” 

The lightning flash system is usually 
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employed with electric arc lamps of high 
power, and is used especially for light- 
houses of the first order, and it has been 
so fully described, that it need not be dis- 
cussed at length here. 

More recent is the application of incan- 
descent mantles, heated by compressed gas 
or petroleum vapor. 

“Incandescence with low-pressure gas 
only gives a comparatively feeble intrinsic 
brightness. Compressed gas must be used 
in order to obtain a greater intrinsic 
brightness than that afforded by the larg 
est petroleum burners in use. With 
compressed gas, the quantity of gas sup 
plied to the mantle, and the rate of com 
bustion, vary in proportion to the pres 
sure; whilst the dimensions of the incan- 
descent light remain unaltered. The 
temperature of the mantle and its intrin 
sic brightness are therefore gradually in 
creased. To overcome the objectionable 
condensation which occurs when coal gas 
is used, even at low pressures, the Pintsch 
gas, which is already in use for lighting 
buoys, has been adopted. This gas can 
bear a pressure of 10 or 12 kilogrammes 
(140 lb. to 168 Ib.) without condensation, 
su that it can be stored in small portable 
reservoirs, 

“The necessity of building works for 
supplying the oil gas has limited the appli 
cation of incandescent gas lighting to a 
few important lights. The Lighthouse 
Department therefore has endeavored, 
with success, to obtain the same advan 
tages, for a slight outlay, by substituting 
petroleum vapor for incandescent lighting. 
The burners employed are all made on the 
same principle, but their arrangements 
differ slightly according to the type of 
lighting apparatus for which they are in- 
tended. ‘This principle consists in inject 
ing the liquid petroleum into a vaporizer, 
heated by the mantle; the vapor then 
passes into the Bunsen burner of the 
mantle, after mixing with the air required 
for combustion. In starting, the vaporizer 
is heated by a spirit flame to the required 
temperature. 

“Incandescent gas lighting, when no 
special gas works are required, is not 
much more expensive than lighting with 


a three-wick burner; and even’ when 
special works are necessary it is more 
economical than a five-wick burner. The 


annual expenditure for gas lighting does 
not exceed 1,800 francs (72l.) with gas 
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works, or 800 francs (32I.) without 
works; for petroleum vapor lighting it 
amounts to 650 francs (261.). These fig- 
ures show at a glance the advantage, from 
an economical point of view, of the sys- 
tem of incandescent lighting —Engineer- 
ing Magazine. 





Compressed Air Ice Machine. 





Among the earliest efforts in the way 
of building refrigerating machines, the air 
machine will be found to have a prominent 
place. 

An explanation of the refrigerating ef- 
fect of compressed air is as follows: 


Air being an elastic fluid, it is subjected 
to a heavy pressure and compressed into 
cylinders, as shown in the accompanying 
sketch. 

A—Steam Cylinder. 

C—Air Compressor. 

D—Cooling Coil. 

E—Oiling Inceptor. 

F—Expanding Cylinder. 

G—Circulating Coil. 

The air is taken into cylinder “C” or the 
compression cylinder from coil “G,” which 
is used for the circulation of the cooled 


air: 


By passing the air through the com- 
pressing cylinder, it is compressed into a 
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density of ten or fifteen atmospheres. The 
heat held in specific form is intensified 
from 75 degrees in its original form to 
300 or 400 degrees in a compressed con- 
dition. 

This heat is conducted off by the com- 
pressed air being held in a coil surrounded 
by water, or in long pipes passing through 
the atmosphere, as when used for rock 
drilling appliances. 

When the temperature of the com- 
pressed air has become reduced by con- 
duction to its normal temperature of 75°, 
it is still compressed to 15 atmospheres. 

Should this be allowed to escape into 
the atmosphere at this point, a tempera- 
ture of from 10° above zero to zero would 
be obtained, part of this low temperature 
being due to the energy required to force 
itself into the atmosphere against atmos- 
pheric pressure of 14.7 lbs. per square 
inch. 

Should the compressed air be allowed 
to expand into a chamber, in which there 
was a vacuum, the result would be a 
higher temperature. 

We have still another action for the air, 
which is its passage through the expand- 
ing cylinder. This cylinder has a cut-off 
valve motion, and the air entering at, say, 
150 Ibs. pressure, aids the steam cylinder 
in its work. 

Here is demonstrated the fundamental 
law, that all motion or power exerted is 
actuated solely by heat, for the air in 
expanding in the cylinder has consumed 
the heat until it is delivered into the cool- 
ing coils at from 40 to 70 degrees below 
zero. 

An inquiring mind might ask, “What 
becomes of the heat as it passes through 
the expanding chamber?” and as we have 
as a result energy, as shown in the cylin- 
ders of a compressed air rock drill, and as 
it seems impossible to determine the 
dividing point between energy and heat, 
it may not be far out of the way to claim 
they are one and the same thing. 

Just what connection this line of 
thought has with the bursting of strong 
into cylinders by the freezing of water, of 
which we are all familiar, we are not pre- 
pared to say.—The National Engineer. 





An Economy. 





A correspondent of The Engineer living 
in California recently described a novel 
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method of economizing in fuel. The 
plant, which is installed at a mine, com- 
prises two horizontal return-tubular boil- 
ers 54 inches in diameter by 16 feet long, 
one 12 in. x 12 in. double-cylinder hoist- 
ing engine, a I4 in. x 22 in. duplex air 
compressor, and a smaller steam engine 
for driving a rock breaker and ventilat- 
ing fan. The fuel is crude oil, presum- 
ably the product of the Southern Califor- 
nia wells. The hoisting and rock-breaker 
engines are steam driven, while a_ 1so- 
horse power Westinghouse induction mo- 
tor drives the compressor, which furnishes 
air at 80 pounds pressure for the rock 
drills. The air compressor was formerly 
considerably underloaded for the greater 
part of the time, being worked about so 
per cent. of its capacity. , 

It appears that the electric company will 
not furnish at this point less than 200 
amperes, at a potential of 600 volts, at any- 
thing approaching a reasonable price, and, 
inasmuch as this amount of current must 
be paid for whether used or not, it was 
determined to put it to some use with the 
present apparatus. The motor and air 
compressor are now worked to their full 
capacity and the excess of air forced into 
the steam boiler. At times when the load 
on the hoisting and breaking engines is 
very light the compressed air becomes 
the only motive fluid, the consumption of 
oil under the boiler falling almost to zero, 
the boiler merely serving as a heater for 
the compressed air, while with the usual 
load the steam is employed to make up 
the deficiency. The saving in oil under 
the average full load is claimed to be 250 
gallons in 24 hours, which amounts to 
about $10 per day. 

The greatest difficulty experienced in 
thus utilizing the compressed air is said 
to be in securing proper lubrication of the 
engine cylinders. The steam is exceed- 
ingly dry, and when the load is reduced 
beyond a certain amount the quantity of 
steam furnished is insufficient to provide 
the required amount of condensation for 
the lubricators. It is stated in this con 
nection, however, that it is thought that 
this difficulty can readily be overcome 
by employing force-feed lubricators, the 
use of which is anticipated should the 
existing conditions continue for any great 
length of time. 
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A Pneumatic Tube System of Parcel Dis- 
tribution in Boston.* 


BY EDWARD D. SABINE, 


The 10-in. pneumatic tube system re- 
cently constructed by the American Pneu- 
matic Service Co., in the city of Boston, 
marks a great advance in the application 
of compressed air to commercial pur- 
poses. The small pneumatic tube for cash 
and message delivery is well known both 
in this country and Europe, while the 
larger tubes for the handling of mail have 
been in successful operation in Philadel- 
phia, New York and Boston for some 
years. The mail tube was discontinued 
in these cities last July on account of 
lack of funds, but its loss is being keenly 
felt, and restoration of the service will 
undoubtedly be authorized by the next 
Congress. 

Although many schemes for utilizing 
the pneumatic tube for parcel delivery 
were proposed during the past decade, 
nothing was accomplished until in the fall 
of 1899 a group of Boston capitalists or- 
ganized the American Pneumatic Service 
Co., and at once began the preliminary 
work. Active construction commenced in 
September, 1900, and the entire system 
was in operation by Aug. 1, 1g0r. The 
main station is situated at the corner of 
Essex street and Harrison avenue, in the 
heart of the retail shopping district of 
3oston. Bundles are collected from the 
stores and taken to the main station, 
which is directly connected by tube 
with the sub-station in the Back Bay, 1% 
miles distant, and in the South End, about 
a mile away. From the South End a line 
runs to Roxbury, a distance of little more 
than a mile, and thence to Dorchester, a 
mile and a-quarter further. Each line con- 
sists of two lines of 10-in. cast-iron pipe 
laid side by side, one being used for out- 
ward, and the other for inward business. 
The pipe used in the straight runs is ordi- 
lary water-pipe coated as usual on the 
outside, but left clean inside. The joint 
used is the standard bell and spigot, ex- 
cept that the bell is counter-bored and the 
spigot turned to fit. In order to provide 
for slight variations in the diameter of the 
pipe, the inside is chamfered at the joints 
to 10% ins. This joint allows a slight de- 


*Chief Engineer, American Pneumatic Service Co., 
89 State St,, Boston, Mass, 


flection from a straight line, which is very 
useful in changing grades and alignment 
in laying. 

In laying the pipe great care was ob- 
served in addition to the usual precaution 
taken in laying water-pipe. Each joint 
before and after leading was tested with a 
mandrel, to make sure that no shoulder 
existed on which a carrier could catch. In 
wet ground the pipes were bedded in the 
best bank gravel obtainable. This care 
has been well repaid, for no trouble by 
settlement has occurred. The bends used 
were of iron elliptical in section, and 
1034-in. X 1o0-in., the long axis lying in 
the plane of the bend. The radius used 
for the bends is 128 ft. At either end of 
the bend is a tangent piece, 20 ins. long, 
in which the elliptical is reduced to a cir- 
cular section. 

The carrier is the greatest advance on 
previous practice of any of the novel ele- 
ments of the system. It is cylindrical in 
form, 30 ins. long inside and 9g ins. in 
diameter. The door is on the side, em- 
bracing about one-third of the circum- 
ference, and is 26 ins. long. At either end 
of the carrier is a cast-steel head which 
carries lugs for the wheels; of the latter, 
there are five at each end equally spaced, 
but the wheels at the two ends do not run 
in the same line. The heads have flanges, 
934 ins. in diameter, at right angles to the 
axis of the pipe. These flanges prevent 
any serious leakage of air past the carrier 
while running. The wheels are drop- 
forged from open hearth steel, with the 
treads case-hardened to a depth of 1-32- 
in. ‘That their life is long is certain, 
much longer than that of any style of 
packing used on sliding carriers; but the 
actual distance that a set of wheels can 
run is as yet undetermined. On the ex- 
perimental line runs of 6,000 to 8,000 
miles were made, but this has already 
been exceeded by carriers in actual ser- 
vice. The elimination ot packing results 
in an enormous saving in the construction 
of a pneumatic tube system, as the pipe 
does not have to be bored or reamed. 

The sending machine, or transmitter, is 
a simple adaptation of the air lock. The 
valves are moved by air taken from 
the current in the line, acting on an 
ordinary piston. Touching a lever starts 
the valves in motion and the whole cycle 
is completed without further interven- 
tion of the attendant. On the transit pipes 
directly in front of the transmitter is 
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placed a diaphragm. This is connected 
to the transit pipe in two places, about 
4 ft. apart, so that normally the dia- 
phragm is balanced. When a carrier 
leaves the transmitter, the difference in 
pressure between front and rear causes 
the diaphragm to overbalance sufficiently 
to move an auxiliary valve, which con- 
trols the main cylinder and replaces the 
transmitter in position. 

The receiving terminal is even less 
complex than the transmitter. The end of 
the tube is closed by a simple revolving 
valve, which is operated by a piston and 
compressed air taken from the tubes, the 
incoming air being diverted about 10 ft. 
back. When the carrier arrives, the air, 
compressing in front of it, brings it gradu 
ally to rest. The air from the cushion is 
used to operate an auxiliary valve which 
controls the main air supply to the cyl- 
inder. When the carrier is nearly at a 
standstill, this auxiliary valve permits the 
cylinder to open the revolving valve at the 
end of the pipe and the carrier rolls out. 
A diaphragm similar to the one on the 
transmitter closes the receiver, the whole 
operation being automatic and occupying 
about four seconds. 

The compressed air used is furnished by 
belt-driven duplex compressors of the 
Rand Drill Co., with cylinders 24 x 12 ins., 
with a piston displacement at 130 revolu- 
tions of slightly over 1,600 cu. ft. The 
average pressure is only 2 lbs. per sq. in. 
The compressors are driven by 550-volt 
3-phase alternating-current motors of the 
internal resistance type. The alternating- 
current motor was selected on account of 
the absence of a commutator and all that 
that implies. The constant speed of this 
type of motor was also an inducement. 

At every station is a compressor for 
each outward line from that station. The 
air coming in is led to a large tank, open 
to the atmosphere and partially filled with 
calcium chloride. The intake pipe of the 
compressor is connected with this tank, so 
that the air drawn in for compression 
passes over the chloride, which thoroughly 
dries it. By using the return air a great 
saving in chemical 1s effected, as only the 
air that is used to operate the terminals 
has to be replaced. 

Bundles are collected by team and taken 
to the main station, there sorted and 
packed into the carriers. On arrival at the 
sub-stations the carriers are unpacked and 
the bundles turned over to the drivers for 
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delivery. As it takes but three minutes 
for a carrier to go to the Back Bay Sta 
tion, a mile and a-half away, some idea 
may be had of the saving of time.—Engi- 
necring News. 





Compressed Air—Its Use and Advantages.* 


3y George M. Andrews, Supt. of Bridges 
and Buildings, Baltimore & Ohio Ry. 

The use of compressed air in large 
shops is too well known to need much 
comment; by its use mechanics have de 
monstrated its utility in both construction 
and repairs of various kinds of machinery, 
in the operation of the various cranes and 
hoisting appliances of the shops, in fact, 
its powers are almost unlimited. If this 
is so for shops, why not equally useful for 
field work? 

Having seen its advantages in shop 
work, and knowing that it had been exten- 
sively used in erection, the writer having 
a large amount of bridge work to do 
(principally strengthening) asked for a 
plant sufficiently extensive to demonstrate 


its practical utility. The request was 
granted, and the result has proven the 
move a wise one. That others, with 


similar work, might profit by the experi- 
ence gained, I will endeavor plainly and 
practically as possible to give a descrip- 
tion of the necessary plant and tools for 
an outfit for general bridge and field work. 

It will be noted that the plant I describe 
is one operated by steam, and some will 
no doubt ask, Why not use a_ gasoline 
plant? This, of course, is optional, but 
the writer prefers the steam, reasons for 
which it is not necessary to state in this 
paper. 

The plant I have in operation consists 


of an air compressor, capacity 95 feet of 
free air per minute, a 25 horse power 
boiler, a water tank of 300 gallon ca 


pacity, and an air receiver of 150 pounds 
capacity. This plant is mounted on a car 
as shown on plan. When in use the car 
is placed on a side track as near as possi 
ble to the bridge on which the work is to 
be done; 3% or 1 inch wrought pipes are 
then connected to the air receiver or reser- 
voir, and run to the bridge. At intervals 
along the bridge, hose connections and 
globe valves are placed in line of pipe for 

*A paper read before the Association of Railway 


Superintendents of Bridges ard Buildings, Atlanta, 
Ga,, Oct. 15-16, 1901. 
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connections to various tools. The tools 
ordinarily used consist of drills, riveting 
hammers and chipping hammers; forges 
can also be arré inged to be operated by the 
air. In operating, care must be taken to 
occasionally blow ‘out this pipe to prevent 
the accumulation of rust or dirt: Good 
wire-bound rubber hose shouid be con- 
nected to the pipe for tool use, as flexibil- 
ity is required for moving tools from 
point to point. 

In locating the plant for operation, it is 
necessary to consider the water supply, 
as considerable of this is needed, not only 
for the boiler, but for the cooling of cyl- 
inders of air compressor. This is just as 
important where gasoline or gas engines 
are used. For this purpose I have installed 
with the plant a small steam pump which 
can be set up at the nearest stream, spring, 
or well, and 1-inch pipe run to the car on 
which the compressor is installed, and by 
this means an ample water supply can be 
furnished at small cost. Steam for oper- 
ating this pump is supplied from the boiler 
operating compressor. 

Of the tools used, there are a number of 
various manufacture in the market, all of 
which possess more or less merit. The 
kind T have in use are as follows: 

Little Giant Air Drill Press. 

3oyer short stroke riveting hammer, 
No. 0 

Boyer long stroke riveting hammer, 
(the new long stroke). 

Boyer chipping hammer, No. 1. 

Soyer yoke hammer. 

(For ordinary work would not recom- 
mend the purchase of the latter). 

In the drill press, Morse twist drills are 
used, the shanks of the various sized drills 
being made to fit the press. For chip- 
ping hammers, cape chisels, etc., blanks 
are furnished by the manufacturers to be 
made up into the style necessary, or the 
same can be made in one’s own shop. The 
style of tools necessary will be developed 
by the class of work to be done. As be- 
fore stated, the plant should be placed as 
close to the work as possible. This is, 
however, only as a matter of economy in 
the running of pipe. 

I have operated it as far as half a mile 
from the bridge on which work was done. 
A plant such as I have described, exclu- 
sive of the air pipe for conveying air from 
plant to bridge, will cost about $1,600 
(sixteen hundred dollars). 

The cost of operating a plant of this 


character depends in a great measure on 
the foreman in charge of the work. The 
man in charge of the plant should not only 
see to the proper firing of boiler and run- 
ning of compressor, but should do the 
drilling, or assist in same, for all work 
such as plates, angles, etc., that can be 
done at car. By doing work of this kind, 
the actual expense of man for running 
plant will be reduced at least one-half. 
The amount of coal used will approximate 
about one-quarter ton per day. Ordinary 
repairs to compressor can be made by the 
gang in charge. 

In the eighteen months that our ma- 
chine has been in use the repairs have been 
very slight and machine is still in excellent 
condition. 

For the drills and riveting hammers the 
expense is heavier, but as extra valves are 
supplied, and of which at least two should 
be carried in stock, there need be no delay 
iu loss of tools while waiting for repairs, 
as the workmen soon become skilled in 
the handling of the tools, and can make all 
ordinary repairs, such as replacing valves, 
etc. 

[ have been asked by many where I 
feund economy in a plant costing sixteen 
hundred dollars, and which could only be 
used by one gang at a time; this I answer 
by claiming the same superiority of this 
method over the old slow plodding use 
of hand drills, as the steam hammer is 
above the hand hammer and anvil, as the 
use of air in large shops is above the old 
method of hand work for every purpose, 
as the electric motor is above the horse 
car. I might continue on through all the 
improveinents of the age were it necessary 
to clinch the argument, but as the work of 
a man or machine is their best argument, 
[ only need point to that in this case. 

In the use of air drill we find two men 
can, under ordinary conditions, drill from 
five to six holes to one by hand by the 
same number of men. The drills can be 
used under ordinary conditions wherever 
hand drills can be used. 

In riveting, two men will, under ordinary 
conditions, do the work of three men 
with hand tools. As is well known by all 
bridgemen, we use, as a rule, three men 
besides the heater, for riveting, one to 
hold on, two to drive. With the pneumatic 
hammer, one to hold on and one to drive 
is all that is necessary. An additional ad- 
vantage in this tool is that any intelligent 
helper can be taught the use of it by 
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skilled foreman in a day, whereas, under 
the old hand method, skilled riveters must 
be employed. Of course, this method, 
like the hand driving, must be watched to 
avoid loose rivets. My experience in this 
has taught that up to 7% rivets, this 
method is not only effectual, but highly 
economical. 


In the handling of this plant it must 
not be overlooked that after drilling and 
riveting on large jobs are completed, there 
is still another use for the compressor. It 
is a well known fact that in painting 
bridges, one, if not the most expensive, is 
the cleaning of the metal before applying 
paint. By having a sand blast machine, 
of which there are a number in the mar- 
ket, attached to outfit, bridges can be 
cleaned in not only less time, but much 
better. Personally, I have not used a ma- 
chine of this kind, but have seen it used 
elsewhere, notably the 155th street viaduct, 
New York City. I am now in communi- 
cation with a manufacturer of sand blast 
machines with a view of adopting it in 
manner described. 


In conclusion, 


I have a few suggestions 
to offer 


That any one having a large amount 
of field work in which there is consider- 
able field drilling and riveting to do, 
should beyond doubt install a plant of this 
kind. 


2. That all who are inclined to doubt 
and who have sufficient work to justify it, 
should either try the method or see it in 
practical operation before condemning it. 


That if the manufacturers would re 
duce their apparent exorbitant prices for 
drills, hammers and repair parts, many 
more would be in use. 


That as this is an age of advancement 
and progressiveness, and one in which no 
man can remain inactive, and at same 
time keep abreast of his fellow-workers, 
it behooves all to watch carefully the im- 
provements in their special line, and grasp 
all possible opportunities for the economi- 
cal handling of their work, as well as re- 
lieving their employees of unnecessary 
laborious duties. 


If this paper will in any measure assist 
in this line, the writer will be more than 
recompensed for his labors.—Railway and 
Engineering Review. 
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Compressed Air as a Safe Power. 


Considerable attention has been called 
recently to compressed air explosions, so 
much in fact, that an impression might be 
given that compressed air is an unsafe 


power. On the contrary, it is the safest 
power or means of transmitting power 
that is in use at the present time. When 


we consider the great number and variety 
of uses to which compressed air has been 
applied in its comparatively short period 
of development, it is to be expected that 
some failures would occur, but it is only 
through ignorance of the cause of these 
explosions and carelessness on the part 
of engineers that these troubles do exist. 

Compressed air installations are used 
with pressures up to 3,000 lbs. to the 
square inch, not only in every mine of any 
magnitude, in all tunnel work, quarries, 
ship-building, submarine work and_ for 
refrigerating purposes, but it has a very 
wide range of usefulness in all railroad 
and manufacturing lines. Nearly every 
railroad, machine, erecting, boiler shop 
and foundry of any size has its own com 
pressor plant, and from all of these varied 
sources comparatively few accidents have 
been reported. As a means of safety many 
of the powder magazines throughout the 
country are using compressed air as a mo 
tive power, to the exclusion of steam and 
electricity. Railroad trains, both freight 
and passenger, are equipped with air com- 
pressors and storage tanks, and, on the 
latter the power is used for as many as 
eight different purposes, such as the brak 
ing of trains, ringing bells, opening fire 
doors, shaking grates, sanding the rails, 
lifting tender water scoops, raising water 
in passenger coaches and operating fans 
for ventilation. 

The reason why compressed air is a safe 
power is the fact that it has no reserve 
force, as in the case of steam boiler explo- 
sions, where the destructive effect is 
caused chiefly from this force, that is, the 
sudden conversion of large volumes of 
superheated water into steam, by the re- 
duction of pressure above the water space 
in the boiler. In the case of air, when a 
vent occurs, it serves to reduce the strains 
This is due not only to the expansion of 
the air from a smaller space into a larger 
one, but a rapid reduction in volume, due 
to the fall of temperature in expanding 
The failures that have occurred in the use 
of compressed air can, in nearly every in- 
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stance, be traced back to the ignition of oil 
or some inflammable substance which is 
used with the air. Low-test lubricating 
oil, for example, fed to the air cylinders, 
may meet with a temperature greater than 
that of its flashing point. In putting oil 
into the cylinders, any surplus that may 
reach the cylinders is forced out through 
the delivery valves into the air pipes and 
receivers. The products of decomposition 
of a large quantity of oil in the receiver 
world, with the air, form an explosive 
muxture. 

Air in itself is a perfectly safe fluid, and 
only requires a vessel strong enough to 
hold it. in this respect, the problem is 
not a serious one, as the factor of safety 
in the case of air may be less than for 
steam, water or gas, as it does not cor 
rode the vessel, its temperature is not 
changed, and it causes no internal destruc- 
tion. 

It will thus be seen that air is the clean- 
est, healthiest and, except through the 
course of compression, is as nearly abso- 
lutely safe as any power of this kind can 
be. 





Notes. 


In an air compressor at 100 pounds 
gauge pressure I cubic foot corresponds 
to 7.82 cubic feet free air; at 80 pounds 
pressure, to 6.46 cubic feet; at 60 pounds, 
5.10. 


Traction by compressed air is being in- 
stalled at the Massachusetts Cotton Mills, 
at Lowell, Mass., as the result of the fac- 
tory mutual insurance companies object- 
ing to traction machines operated by stean, 
or electricity on account of the fire hazard 
involved. About 3% miles of trackage 
outside are to be thus operated, as well 
as about 2 miles under cover. 


Compressed air wasted from power 
drills is so contaminated with oil from the 
cylinder that it cannot be taken into con- 
sideration as ventilation. It is as impor- 
tant to displace it with pure air as it is to 
drive out or draw off other vitiated air 
The ventilation should he an independent 
supply provided by fan or blower, deliver- 
ing by pipe at the point where miners are 
working. 


The general offices of the Standard 
Pneumatic Too! Company, formerly in the 
Marquette Building, Chicago, have been 
removed to the new works recently com- 
pleted at Aurora, Ill. The company re- 
port their business for the month of Octo- 
ber to be the largest since their organiza- 
tion, and they have recently equipped sev- 
eral complete air plants with Little Giant 
pneumatic tools and compressors. 





The Pneumatic Engineering Co., 128 
Broadway, New York City, has recently 
published a circular entitled “Just Turn 
On The Air,” in which is illustrated and 
described the Halsey Pneumatic Pump. 
This pump, it will be recalled, has been 
developed to raise water from mines or 
wells, without the use of any moving parts 
other than valves which are on the ma- 
chine. It uses compressed air and is a 
very satisfactory substitute for steam 
and other pumps. Copies of the circular 
can be obtained by writing to the Pneu 
matic Engineering Co. 





Hot compressed air is said to have been 
used with success to start a petroleum 
vell flowing, after steam and compressed 
air at atmosphere temperature had failed. 
The failure of the latter was probably due 
to its cooling under expansion after leav- 
ing the air pipe, tlius tending to freeze the 
petroleum in immediate contact with it. 
The hot compressed air expanding did not 
cool down to a temperature which would 
tend to solidify the petroleum, but, pos- 
sessing an excess over atmosphere tem- 
perature after expanding it softened the 
petroleum so that it would flow. 





One of the most interesting of the out- 
door exhibits of the Glasgow International 
Exposition at Glasgow, Scotland, was 
composed of two Ingersoll-Sergeant rock 
drills mounted and ready for operation. 
One of these drills was the well-known 
“Baby” type of auxiliary valve drill, while 
the larger drills were represented by a 
“C” drill of the same type. These were 
mounted on large blocks of stone and 
were started or stopped at the request of 
visitors or they could be run by the visi- 
tors themselves. Exhibited this way they 
afforded a much better idea of what a rock 
drill is than if standing idle, and when in 
operation they attracted a great deal of 
attention. 
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The Garry Iron & Steel Co. is excep- 
tionally busy on its new type of pneumatic 
crane and regular structural business. 
Among other recent contracts is one for 
all the structural steel in an immense in- 
dustrial plant at Pueblo, Colo. This will 
doubtless be the only all steel wagon fac- 
tory in the country. The enterprise is 
already incorporated with a capital of 
$350,000 as the Steel Wheel & Wagon Co. 
Wm. H. Schofield is president and gen- 
eral manager; George W. Bowen is vice- 
president; H. T. Wright, treasurer, and 
S. I. Heyn, secretary. These gentlemen 
and R. H. Lee, superintendent of the 
Minnequa plant, are the directors of the 
company. Every part of the Schofield 
wagon is made of steel, with the exception 
of the tongue. 





An important duration test of the sub- 
mersion of a submarine torpedo boat was 
carried out with the Holland submarine 
boat Fulton in Peconic Bay, off Cut- 
chogue, L. I., on the night of Nov. 23. 
The vessel was submerged for a period 
of 15 hours, lying upon the bottom of the 
harbor with a crew of eight men, includ- 
ing naval officers and officials of the Hol- 
land Co. The vessel was submerged in 15 
feet of water, with the top 6 ft. under 
water. There was no connection what 
ever between the boat and the shore. Dur- 
ing the time the vessel was submerged 
there was a heavy storm, doing consider- 
able damage on shore, but conditions on 
the surface were unknown to the occu- 
pants of the submerged vessel, the boat 
not being disturbed in any way. ‘The 
vessel was equipped with tanks of com- 
pressed air to replenish the air in the ves- 
sel for breathing purposes, but none of it 
was used. The vessel rose by forcing the 
water ballast from its compartment by 
releasing one of the flasks of compressed 
air. 





The unusually dry seasons’ which 
Southern California recently had, caused 
a greater demand for improved pumping 
machinery and a typical plant was lately 
installed at Pomona. There are two boil- 
ers of 100 h. p. each, driving air com- 
pressors so located that steam connections 
may readily be broken and electric or 
other power substituted. There are 16 
wells that deliver a total of $3,250,000 gal- 
lons in 24 hours, and the water is raised 


COMPRESSED AIR. 


from the wells by air-lift. The air pres- 
sure carried is from 45 to 55 pounds per 
square inch, and a pressure governor 
gives relief in case of clogging of the 
pipes and undue rise of pressure. ‘The 
air is led from the compressors to the 
wells in sheet steel pipe, of which there 
is more than a mile and a half, gradually 
reduced in diameter according to the 
number of wells served from the main 
line. The exhaust from the compressors 
is condensed into a hot well and fed to 
the boilers through a reheater in the stack. 
The boilers are fired with oil through a 
Hamill burner and there is a cement oil 
tank holding 299 bbls. of fuel oil, from 
which the fuel supply is drawn. 





On October the 16th, the International 
Correspondence Schools celebrated _ its 
tenth anniversary. Ten years ago Mr. 
Thomas Coates, of Peckville, Pa., enrolled 
as the first student of the schools and his 
enrollment marks the beginning of one of 
the most successful careers that has ever 
attended the launching of any enterprise 
in any city in the United States. The 
growth of this institution from October 
16, 1891, to the present day, has been won- 
derful. In 1891, eight or nine persons per- 
formed the work that now necessitates the 
services of an army of 2,500, and up to 
the present time 341,500 students have en- 
rolled in the schools. 

Some months ago, the Franklin Insti- 
tute, the oldest, most conservative and 
most influential scientific body in America, 
on behalf of the Philadelphia export ex- 
position, awarded the International Cor- 
respondence School the highest award, a 
diploma and silver medal, for “a unique, 
thorough and comprehensive system of 
technical education by correspondence.” 
It would be hard to find words more befit- 
tingly descriptive of the International 
Correspondence Schools system than those 
used by the Franklin Institute. 

The location of the schools has been a 
great boon to the city of Scranton. They 
give employment to an army of people and 
they enjoy the reputation of having the 
best-paid force of any institution in the 
city. Altogether, the International Cor- 
respondence Schools is an institution of 
which the city of Scranton may be justly 
proud, and in the succeeding ten years we 
wish it even a greater success than it has 
enjoyed during the past decade. 
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The economy of the paint spraying ma- 
chine over the hand brush for certain 
kinds of painting has been well demon- 
strated by the large number of these ma- 
chines which have of late years been intro- 
duced into railway work. In the usual 
arrangement there is a pot with a spray 
nozzle operated by compressed air through 
connection with some compressor plant. 
‘To make use of a paint spraying device 
independent of any compressor plant, is 
the idea of a hand operated machine re- 
cently put forth by J. A. & W. Bird Co., 
35 India street, Boston, Mass. It is a 
portable device, and so cheap and so sim- 
ple in operation that the modern method 
of painting by the spray action is readily 
put within reach of all interested parties. 

Briefly described, the device consists of 
an open tank of convenient capacity and a 
hand force pump. This force pump has 
double pistons and forces the paint against 
air pressure in the head or upright reser- 
voir. The pressure thus set up forces the 
paint out through a hose of desired length 
with a spraying nozzle at the end. 

The machine, known as the “Magnite 
Spray Pump,” is mounted on ball-bearing 
casters, and can be readily moved from 
one place to another. The paint is at all 
time accessible, and, if so desired, it can 
be constantly agitated. The tank is made 
of sheet iron and can be kept clean. 

The pressure maintained is 100 lbs. per 
sq. in., being easily kept up by one man. 
Two nozzles can be used to good advan- 
tage without lowering the pressure of 100 
Ibs. It is easily cleaned by simply pump- 
ing clean water, benzine or naphtha 
through the pump after using, and does 
not have to be taken apart to be cleaned. 

The machine can be used for applying 
oil paint, water paint, kalsomines and 
washes, for applying antiseptics on the 
walls of hospitals and other buildings, and 
for spraying oil, water, etc., on floors to 
lay dust. The work is also rapidly done, 
it being claimed that two men with a 
Magnite painting machine can do the 
work of 16 men at hand painting. 

The manipulation of the machine and 
the work of painting is a simple matter. 
First the paint is mixed and_ strained 
carefully to remove all lumps or particles. 
When the paint is properly mixed, the 
tank is filled and the valve on the outside 
ot the tank and pump is opened and the 
pressure worked up to 100 lbs., as indi- 
cated by the gauge on top of the reservoir. 


Pressure should be kept at not less than 
100 lbs. to get the best results, as the paint 
spray is broken up into smaller particles 
at this pressure. 

‘The machine is in service on the South- 
ern Pacific, Boston & Maine, Lehigh Val- 
ley, Seaboard Air Line, Maine Central, 
and some other roads.—Railway and En- 
gineering Review. 





A tunnel for a tramway under the River 
Spree, at Berlin, is driven through mud 
and sand heavily charged with water. The 
total length is 2,017.2 feet, of which 1,490.3 
feet are tunnel proper; the grade of the 
tunnel lies 39.36 feet below the main level 
of the river, and the least thickness of 
soil between the top of the tunnel and the 
bottom of the Spree is about 10 feet. 

The tunnel is formed of a cast steel cyl- 
indrical shell 4 m., or 13.12 feet, in dia- 
meter, made in rings and covered with 
cement mortar both inside and outside. 
‘Lhe exterior layer of mortar is 3% inches 
thick, and the inside layer 434 inches thick. 
At the bottom of the tunnel is a con- 
crete floor, carrying the rails, and also a 
drain for taking away any water that may 
filter into the tunnel. The cylinder rings 
are 2.13 and 1.64 feet wide; and they are 
each made of nine plates fitted on all four 
sides of each plate with inside flanges for 
bolting together. Between these rings. 
during erection, flat steel circles are bolted, 
projecting outward and thus increasing 
the rigidity of the metallic tube. 

The actual excavation is done with an 
advancing shield and under compressed 
air. The shield is made of a double, trans- 
verse bulkhead, enveloped in a cylindrical 
hood; the front of this hood being cut 
away on an angle of 45° to protect the 
men at work. As shown in the illustration, 
this hood is closed on the oblique front by 
a metal covering, provided with hinged 
doors, which may be opened at will. The 
material removed through these doors is 
thrown into the bottom part of the hood, 
and is then removed by a sand pump, with 
its pipes passing through the transverse 
bulkhead at the bottom. This advance 
hood is closed in the upper part, so that 
a space filled with air is left as a refuge 
for the workmen in the case of a sudden 
inflow of sand and water. For the same 
purpose the air lock is placed in the bulk- 
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head which separates the working cham- 
ber from the space to the rear of the shield 
in which the rings are being built up. 

The actual construction chamber, in the 
rear of the shield, is included between the 
front transverse bulkheads, and a tem- 
porary transverse wall of masonry sit 
uated some distance in the rear of the 
shield, and fitted with two air locks—one 
for men and the other for materials. The 
steel rings are mounted under the rear of 
the shield, and the outside cement is 
rammed in place, the diameter of the cyl- 
indrical shield hood being large enough 
to admit this cement over the rings. This 
outer coating of cement also seals the 
working chamber against the sand and 
water outside. The shield is pushed for- 
ward by sixteen hydraulic rams, abutting 
against the last steel ring put into place, 
in the usual manner. 

This tunnel was commenced in Feb- 
ruary, 1896, and was finished in February 
1899; but, after finishing 525 feet of the 
tunnel, the work was interrupted for one 
year. It was finished without any serious 
accident, and a tunnel of similar design 
and 6,560 feet long is now under con 
struction at Hamburg —E n gineering 
News. 





U.S. PATENTS GRANTED OCT. 1901 


Specially prepared for COMPRESSED AIR. 


683,431. AIR-GUN. Frederick F. Bennett 
and William J. Burrow, Plymouth, Mich., 
assignors to the Daisy Manufacturing 
Company, same piace. Filed Jan. 23, 1901, 
Serial No. 44,415. 


683,533. ROCK-DRILL. Wirt W. 
Colfax, Wash. Filed Jan. 22, 1901. 
No, 44,307. 


Waite, 
Serial 


683,614. AIR-COMPRESSOR. Charles R 
Meston, St. Louis, Mo., assignor of one- 
half to the Emerson Electric Manutacturing 
Company, same place. Filed Jan. 23, 1901. 
Serial No. 44,444. 


683,628. COAL OR ROCK PDRILL. Isaac 
Wantling, Peoria, Ill. Filed June 8, 1901. 
Serial No. 63,717. 
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683,659. APPARATUS FOR HEATING AND 
AGITATING AIR. Edwin F. Porter, Bos 
ton, Mass., assignor to the Bay State Elec 
tric Heat and Lighting Company, Jersey 
City, N. J. Filed Feb. 17, 1898. 
No. 670,616. 


Serial 


683,666. PNEUMATIC-CONVEYOR VALVE. 
Grant S. Shannon, Houston, Tex. Filed 
April 29, 1901. Serial No. 57,955. 


683,740. PNEUMATIC WHEEL-TIRE. Al 
bert M. Ferguson, Winnipeg, Canada, as- 
signor of two-thirds to Thomas Carroll Al 
lum and Henry Duncan Metcalfe, Montreal, 
Canada. Filed March 29, 1901. Serial 


No. 53,537. 


683,864. MINING-MACHINE. 
Sergeant, Westfield, N. J., assignor to the 
Ingersoll-Sergeant Drill Company, New 
York, N. Y. Filed Jan. 29, 1901. Serial 
No, 45,202. 


Henry C, 


683,911. DRIVING CONNECTION FOK 
COMPRESSORS. Oliver H. Castle, In 
jlianapolis, Ind. Filed Jan. 2, 1901. Seria, 
No. 41,821. 


683,935. AIR-CURRENT MOTOR. John A 
Hensel, Chicago, Ill. Filed May 12, 1900 
Serial No. 16,536. 


683,997. PNEUMATIC STACKER. 


James 


B. Schuman, Columbia City, Ind., assignor 
of three-fourths to Augustin Boice, In- 


dianapolis, Ind. Filed Dee. 19, 1900 
Serial No, 40,354. 


684,108. PROCESS OF LINING PNEU 
MATIC TIRES. Joseph Savoie, Centra) 
Fal’s, R. I. Filed May 29, 1901. Serial 
No. 62,447. 


684,217. AIR-COOLING APPARATUS. Hor 
ace C. Gardner and Frank J, Gardner, Chi 
cago, Ill., assignors to said Horace C. Gard 
ner and Gustavus F. 

Filed July 30, 1900. Serial No. 25,297. 











Swift, same place. 
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An air-cooling apparatus, the combination 684,355. MINING MACHINE. Henry B. 
of a trough, means for supplying a cooling Dierdorff, Columbus, Ohio, assignor to Jo- 
liquid thereto, one of the upper side edges of seph A, Jeffrey, same place. Original appli- 
said trough being serrated to provide for the cation filed June 27, 1891. Serial No. 
397,712. Divided and this application filed 
Nov. 20, 1895. Serial No. 569,484. 


684,356. MINING MACHINE. Henry B. 
lbierdorff, Columbus, Ohio, assignor to Jo- 
seph A. Jeffrey, same place. Filed Feb. 26, 
1894. Serial No. 501,584. 





684,357. MINING MACHINE. Henry B. 
Dierdorff, Columbus, Ohio, assignor to Jo- 
seph A. Jeffrey, same place. Filed July 31, 
1895. Serial No. 557,740. 


684,358. MINING MACHINE. Henry B. 
Dierdorff, Columbus, Ohio, assignor to Jo- 
seph A. Jeffrey, same place. Filed Aug. 9, 
1895. Serial No. 558,765. 








684,458. APPARATUS FOR HEATING AND 
AGITATING AIR. Edwin IF. Porter, Bos- 
ton, Mass., assignor to the Bay State Elec- 
tric Heat and Light Company, Jersey City, 
Nu ds Filed Dee. 6, 1897. Serial No. 
660,957. 





684,495, AIR BRAKE HOSE SPLICER. 


| Delbert C. Carr, Rochester, N. Y. Filed 
March 22, 1900. Renewed Sept. 10, 1901. 


Serial No. 74,919. 





discha rge of the liquid therefrom, a _— poet 684.550. PNRUMATIC TIRE rom vB 
iain pesos ccagemreinne apmarenypsgglerapre HICLES. Charles A. Pettie, Brooklyn, N. 
serrated portion thereof so as to recelve the Y. Filed Dec. 20, 1900, Serial No. 40,541. 
discharge liquid as it escapes from the 
trough, the upper edge of said sheet being 
folded over the serrated edge of the trough 684,565. AIR COMPRESSOR VALVE. Wil- 


trom which it is suspended, and a rod in liam H. Caster, Angels Camp, Cal., assignor 
the folded-over edge of said sheet of one-half to H. F. Whirlow, San Fran- 
cisco, Cal. Filed April 2, 1901. Serial 

; No. 54,005. 

684,307. ENGINE FOR ROCK-DRILLS. ld , 


Patrick H. Reardon, San Francisco, Cal. 
Filed March 29, 1900. Serial No. 10,684. 
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684,353. MINING MACHINE, Henry Bb. /; 
Dierdorff, Columbus, Ohio, assignor to the im be: 
Lechner Manufacturing Company, same —— i | 


place. Filed April 2, 1886. Serial No. 










197,558. Sa wee ice 
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: a 
684,354. MINING MACHINE. Henry B. 
Dierdorff, Columbus, Ohio, assignor to Jo The combination in an air or like valve of 
seph A. Jeffrey, same place. Filed June 27, a cylindrical casing, means for fixing it in 
1891. Serial No. 397,712. place, said casing having a valve-seat formed 
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at one end, a counterbored chamber at the 
opposite end, a valve consisting of a head 
fitting the seat of the casing, a body slidably 
guided within the casing extending beyond 
the opposite end, and having an annular 
groove made around the projecting end, a 
ring formed in sections fitting said groove 
and projecting outwardly therefrom, a collar 
removably fitting the end of the valve having 
the outer end counterbored to inclose the 
sectional ring when the latter is in place, and 
a spring seated in the counterbore of the 
easing and pressing the collar against the 
ring, and acting to normally close the valve- 
head against its seat. 


684,582. PROTECTOR CLAMP FOR AIR 
HOSE. John F. McGuire, Akron, Ohio, as- 
signor of two-thirds to Thomas H. Barrett 


and Joseph Seabold, same place. Filed 
March 15, 1901. Serial No. 51,331. 

684,647. MEANS FOR PLUGGING PNEU- 
MATIC TIRES. Hans P. Madsen, New 
York, N. Y. Filed July 17, 1901. Serial 
No. 68,570. 

684,678. PNEUMATIC DESPATCH TUBE 
APPARATUS. James T. Cowley, Boston, 
Mass., assignor to Lamson Consolidated 


Store Service Company, Newark, N. J., a 
Corporation of New Jersey. Filed July 10, 


1901. Serial No. 67,753. 
684,715. COMPOUND PNEUMATIC DE- 
SPATCH TUBE TERMINAL. Otto S&S. 


Pike, Malden, Mass., assignor to American 
Pneumatic Service Company, Dover, Del., 
a Corporation of Delaware. Filed Feb. 4, 
1901. Serial No. 45,866. 


Paul Whit- 
Filed Aug. 


684,735. AIR-BRAKBE SYSTEM. 
ing, East Las Vegas, N. Mex. 
28, 1900. Serial No, 28,311. 


684,954. AIR COMPRESSOR. Herman 
Strater, Boston, Mass. Filed Mar. 16, 
1901. Serial No. 51,563. 

684,955. AIR COMPRESSOR. Herman 
Strater, Poston, Mass. Filed July 20, 
1901. Serial No. 69,049. 
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685,002. PNEUMATIC TIRE FOR VBE- 
HICLES. Isaac S. McGiehan, New York, 
N. Y. Filed April 13, 1901. Serial No. 
55,601. 

685,027. GAS AND AIR MIXING APPA 
RATUS. Ernest Blasser, Boston, Mass 


Filed Dec. 17, 1900. Serial No. 40,076. 


685,028. APPARATUS 
OPERATIONS. Chas. H. Brown, Port 
Huron, Mich., assignor of one-half to 
Stephen G. Martin and Abraham S. Martia, 


FOR SUBMARIN. 


Port Huron, Mich. Filed Dec. 8, 19.9. 
Serial No. 38,498. 
685,117. COMPOUND AIR INSPIRATOX 


Salyer R. Earle, Toronto, Canada. Filed 


Nov. 5, 1900. Serial No. 35,564. 


685,169. AIR VALVE FOR WATER COCKS. 
William Paul, Savannah, Ga. Filed Jan. 
29, 1901. Serial No. 45,199. 


685,182. 
ISM. 
assignor to the 
Company, Jersey City, N. J., 
of New Jersey. Filed Sept. 13, 
Serial No. 730,298. 


AIR BRAKE VALVE MECHAN- 
Edward G. Shortt, Carthage, N. Y., 
International Air Brake 
a Corporation 
1899. 


SYSTEM. 
Filed Dec. 


685,202. PNEUMATIC TUBB 
John H. Dale, Newark, N. J. 
27, 1900. Serial No. 41,278. 


685,270. PNEUMATIC TRACKER FOR MU 
SICAL INSTRUMENTS and AUTOMATIC 
MUSIC SHEET THEREFOR. Robert A. 
Gally, Brooklyn, N. Y. Filed April 25, 
1901. Serial No. 57,373. 


GAGE ATTACHMENT FOR COM- 
PRESSED AIR FIRE EXTINGUISHERS. 
Russell B. Sigafoos, Racine, Wis. Filed 
July 17, 1900. Serial No. 23,920. 


685,304. 


HAMMER AND 
Vaughan, Chicago, 
Serial No. 45,608. 


685,359. PNEUMATIC 
RIVETHER. Henry H. 
Ill, Filed Feb. 1, 1901. 
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A motive fluid hammer or riveter, having 
a differential piston and provision for main- 
taining constant pressure on the head of the 
piston having the lesser area, the combina- 
tion with said piston of a cylinder having 
within its walls a clearance space which com- 








municates with that end of the cylinder 
which contains the greater head of the piston 
said clearance space between the cut-off point 
on the piston and the ports which open into 
the lower end of the cylinder having a clear- 
ance volume equal to at least twenty-five per 
cent. of the displacement of the greater head 
of the piston during one stroke. 


685,367. COMBINATION AIR AND GAS 
ENGINE. Charles A. Anderson, Erick A. 
Erickson, and John Wickstrom, Chicago, 
Ill., assignors to the Chicago Motocycle 
Company, Chicago, Ill., a Corporation of 
Illinois. Filed March 27, 1899. Renewed 
Feb. 20, 1901. Serial No. 48,172. 


685,414. GAS AND AIR MIXER. Frank L. 
Stone and William A. Stevens, Franklin- 
ville, N. Y. Filed June 18, 1900. Serial 
No. 20,653, 


685,478. AIR BRAKE COUPLING. John 
Ii. Jaco, Rowland, Tenn. Filed May 16, 
1900, Serial No. 16,905. 


685,510. AIR AND GAS MIXING AND 
GOVERNING DEVICE FOR GAS EN- 
GINES. William P. Flint, Pittsburg, Pa., 
assignor to the Westinghouse Machine 
Company, a Corporation of Pennsylvania. 
Filed Sept. 6, 1900. Serial No. 29,203. 


685,584. APPARATUS FOR COOLING AIR. 
Thomas Douglas, London, England, Filed 
Jan. 21, 1901. Serial No. 44,089. 





An apparatus for cooling air for refriger 
ating purposes the combination of a series 
of towers, a grating in each tower to sup- 
port pieces of material between which the air 
to be cooled is passed, an air distributing 
chamber in each tower below the grating, a 
trunk connecting the top of one tower with 
the air distributing chamber of the next 
tower in the series, liquid connections includ- 
ing a bent tube, between the lower portions 
of the towers, a fan for forcing air through 
the towers a distributer for delivering cool- 
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ing liquid on top of the pieces of material in 
each tower, a receptacle communicating with 
the air-distributing chamber of the first tower 
for collecting the cooling liquid, a pump for 


circulating the cooling liquid and an evap- Westinghouse 


orator coil in said receptacle. 
Steam and Motor Driven 
685,628. PNEUMATIC STACKER. George 


W. Morris, Racine, Wis., assignor to I. Lee Air Compressors 
Norton, Racine, Wis. Filed May 6, 1901. 

Serial No. 59,022. 
Manufactured by 


685,674. TRANSMITTER FOR USE IN The 
PNEUMATIC DESPATCH TUBE APPA- Westinghouse Air Brake Co., 
RATUS. James T. Cowley, Lowell, Mass., . 
assignor to the American Pneumatic Serv- Pittsburgh, Pa. 


ice Company, Dover, Del., a Corporation 
of Delaware. Filed Feb. 26, 1900.  Re- 
newed Oct. 2, 1901. Serial No. 77,341. 


Builders of the 


685,704. DEVICE FOR CONTROLLING 


THE USE O# COMPRESSED AIR. Mel ‘ 
ville C. Wilkinson, Los Angeles, Cal. Filed Air Brake. 
July 15, 1899. Serial No. 724,000. 21 F2 











Quick as Wink 
Hose Couplers 


will do anything that can be done with screw coup- 
lers, but will do it better. And it will do some things 
that cannot be done except with this coupler. 
Especially adapted for 
Compressed Air 

because connections are made and broken by one 
man in a fraction of a second. It is air tight under 
any pressure. 


Write us about it. 


The W.J.CLARK CO., Salem, Ohio. 
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THE WORK OF THE DRILL. 
FOR ALL PURPOSES: : 

COAL, IRON, STONE, WATER, GOLD, SILVER, OIL, COPPER, TIN, ETC. : 
ow .... : 

66 . “"hc $9 
Boring and Drilling 

AN ILLUSTRATED TECHNICAL MONTHLY, : 

Methods of Boring. New Appliances. Sections of Strata, Etc. 
RECORDED. : 

Editorial Office: Subscription: 
33 STRAND, For the year, - - 10s, with postage. ; 
LONDON, W. C. Sing'e copies, - - 1s. a 


SEE SEPTEMBER NUMBER FOR SPECIAL ILLUSTRATED REPORT i 
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JUST ISSUED. 
Pumping by Compressed Air 


By EDWARD A. RIX, 


M. Am. Soc. M. E. 
M: Am. Soc. C. E. 


Price 75 Cents. 





A practical treatise on this subject, containing valuable informa- 
tion, with diagrams and tables. The different systems are described 
and compared, and the advantages of each impartially stated. 

Forwarded postpaid on receipt of price. 


COMPRESSED AIR, 
26 Cortlandt Street, - - New York City. 
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CHAS. G. ECKSTEIN, | 


MECHANICAL ENGINEER, 
Berlin, C., Germany. Spandauerstrasse 16-17. 


Makes it a specialty to sell 


Pneumatic Tools and Appliances 


and 
Compressed Air Machinery in General, 


in Europe. 








American Manufacturers of 


FIRST CLASS TOOLS AND MACHINERY 


in above line, seeking an effective representation abroad, are respectfully 
invited to correspond with the New York Office, 249 Centre Street. 


Seamless Rolled Steel Tubes 


FOR GASES, COMPRESSED AIR, ETC, 
UNDER HIGH PRESSURE. 
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: In lengths up to 24 feet. 
2 Manufactured in Germany after the famous ‘‘ Mannesmann Process.’’ 


Representative : 


Tested and approved by the 


highest ee an oo , 

America. S. = tein, 
Each Tube is carefully tested, 

anda Government Test Cer- 


tificate is furnished with 249 Centre Street, New York. 


same. 
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The Caskey Portable 
PNEUMATIC PUNCH. 


FOR LIGHT AND HEAVY WORK. 


Saves exactly half the space in length 
needed to do the same work with a sta- 
tionary power punch. 

Saves more than half the labor, only one 
man being required, who can readily do 
more work than several men on stationery 
machine. 

Saves expense of drilling on many lines 
of work that cannot be done on power punch. 

Avoids much inaccurate work, being so 
much more easily guided and controlled in 
the hands of one man than a sheet or beam 
moved by several men at once. 

Construction is extremely simple, insuring 
low cost of repairs. 

Prices, references, and all further informa- 
tion, on application to the builders. 


F.F.Slocomb & Co., 


WILMINGTON, DELAWARE. 


Built in four sizes. Cut shows size I. 
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HAULAGE. 


SAFEST, MOST ECONON- 
ICAL, HANDIEST, MOST 
ADAPTABLE TO VARY- 
ING REQUIREMENTS, 
AND MOST RELIABLE. 














We introduced the first air haulage into anthracite mines, and have installed 
about go per cent. of the air locomotives in use in America. We can refer to some 
25 plants in operation, each with one to six locomotives, track gauges 18 to 56% 
inches, underground and surface haulage. Our designs are automatic, easily 
controlled and free from complications. 

SPECIAL OFFER: On application of Mine Superintendent or official of 
operation likely to use locomotives, we will mail free our Ninth Edition “Light 
Locomotives,” 233 pages, describing 600 steam and 60 air locomotives. To 
accommodate others a copy will be mailed on receipt of 50 cents (in stamps if 
desired). 


address... HK, PORTER COMPANY, - - 640 Wood St.. Pittsburgh, Pa 
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alla alae Rate tals tata Se ae ae ae ae Mae Me ae Oe ae ae ieee ee ee ee ee id 
+ 
, alc} ‘ mee ' 
: We're making a Specialty of : 
ra - fe 
4 Filling the foundryman’s wants. We're making a specialty of doing this ‘% 
neatly, quickly, and in a way that puts money in his pocket. =. 
= We don’t undertake any job belonging to the iceman. We don’t know + 
* anything about cutlery. We couldn’t write a respectable looking article about ? 
z lemon squeezers. Our ideas are very crude regarding fruit jars. Our experi- % 
@ ence is very limited in setting saws he 
> We leave all those lines to the journals that ‘“‘covereth the whole earth.”” * 
zt We don't know it all and we don’t try to do it all, z 
ds We have ‘‘ boiled down’? and concentrated all our “‘know how’’ to the & 
* formerly neglected foundry business. ~ 
z We dish up every month the most appetizing nourishment for all kinds of ¥ 
# foundries. Nothing but foundries mind you, ee 
: Everyone has paid for his meal ticket too. Not a deadhead sits at our : 
table. No ‘‘free soup’? goes with us. 
; Let us sandwich in an advertisement of the stuff you want the foundries i 
* to buy. + 
z It will be masticated all right. The orders you will get thereafter will + 
¢ show you that you have not advertised in vain. + 
+ + 
as te 
: THE FOUNDRY, 
: DETROIT, ~° °° ** MICHIGAN. 4 
de de 
ae ae ae ane ae ae ae ahs Mae a Me Se he he ae Mae Ma a Se Sie ie ie Di Me eS ee Me he he he he he ee ae) 
j OS BDO 6 GOOLE S EGS DOD ESOS 1 SOS 1SOD ESS AMAMAAAAAAAAAAAAAA @ 
‘ 
| GORWELL & UNDERHILL : mane, Sees  p 
4 ‘ 
‘ COLD DRAWN, HOT PRESSED 
. AND FORGED 
Wrought and Cast Iron Pipe }§ 
Boiler Tubes STEEL SHAPES 
11er U 
AND SPECIALTIES 
¢ Artesian and Oil Well Casing | 
: wr SEAMLESS COLD DRAWN 
4 Iron and Brass Fittings 
e { STEEL SHELLS, CYLINDERS 
+ Valves and Cocks AND TANKS 
’ ( For Air, Water, St Gas, Sod 
¢ Gate Valve and Hydrants Ammonia Ho Fickds enidor Paaeen 
r : ‘ an xplosives. 
¢ Freight, Mine and Dump Cars E 
‘i SEAMLESS STEEL TUBING, HEAVY SECTION 
§ Portable Track and Switches | TUBES, HYDRAULIC FORGINGS FOR 
eae CREAM SEPARATOR BOWLS, 
Car Wheelsof every description eee wee 
’ TANKS OF SUNDRY 
§ 43, 45 & 47 BEACH ST. DIAMETERS. 
f 
4 TELEPHONE, CABLE ADDRESS, ' DREXEL BUILDING, 
FRANKLIN 2496. *“cUuBE,’’ NEW YORK. a PHILADELPHIA. 
dasccrencorescrccecrecenesencsenccd | OMT YTYTTTTYTTTYYYHTYTTYTTT!« 
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EDRICK & AYER CO., 
PHILADELPHIA, yes 
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COMPRESSORS 


These Compressors will compress more air 
at less cost than any other make, requiring no 
attention other than oiling ; entirely automatic 
in actiap, Pe and starting as air is re- 
quired. Specially adapted for foundry use. 
Can be run in series; if so, no stoppage 
possible. 


pa RIVETERS,HOISTS, 
=? CRANES ano OTHER 
TOOLS. 


Send for Catalogue. 


Manning, Maxwell & Moore, 


Sore Acenrts, 
85, 87, 89 LIBERTY ST.,N. Y. 
22 SO. CANAL ST., CHICAGO, ILL 5 
= PARK BLDG, PITTSBURGH, PA. 
WILLIAMSON BLDG., CLEVELAND, 0. 


COMPRESSED AIR 


ere ee Pat at 4 wee 


128-130 OLIVER ST., BOSTON, MASS, 
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WHEELER CONDENSER & ENGINEERING CO. 


NEW YORK. 
F SURFACE 
CONDENSERS 
MARINE Mounted on 
and Combined Ate 
STATIONARY and 
Circulating 
SERVICE. Pine 


PROPRIETORS AND MANUFACTURERS OF 


WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 
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The Steatns-Roger Manufacturing Company, 
3 CONSTRUCTING ENGINEERS. 
: 
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Chlorination Mills, Electric Plants_ —— 
Compressed Air Plants of any capacity. 
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| ROGER’S IMPROVED CRUSHING ROLLS. 











\ 








Patented in the United States and Foreign Countries. 


the best type of roll yet devised. General Manager, 
MOLLIE GiBsONn & A. J. MILLS, Aspen, Colorado,” 





| ~ ; 
| Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. | 


| MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U. $. A. 
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E 
“These Rolls have been running very satisfactorily and appear to us to be unquestionably E 
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THE 


GINEERING 
MAGAZINE 


AN INDUSTRIAL REVIEW 


The Engineering Magazine has been aptly described as 
“ The Century of the industrial world and the Review o 
Reviews to evgineering literature the two in one.” Its 
leading articles treat the subjects uppermost in importance 
jn industrial affairs. Its contr:butors include the foremost 
men of oyr.times. It gives each month an. exhaustive 
Review and Index to the world-wide range of technical 
% literature—Ameiican, English, French, and German. It 
> is read in every nook and corner of the civilized world. It 
is founded upon the idea of meeting the requiréments of the 
busy and brainy men who manage, thinly arid plan for the 
. engineering, architectural, elect! a), ruilroad, mining, and 
: mechaniert industries. It has a larger bona-fide cfrcu- 
% lation among such men than has ever been attained by an 
$ engineering journel in all the histary of industrial literature. 
It ts priceless to the active man who neéds to keep in touch 
‘ sith current developttents. Its every page carries a hving 
interest for intelligent readers who are in any way con- 

cerned with modern jndustrial entérprises. Its subscrnbers 
, are its warmest advocates and the. Magazine itself is its 
» best solicitor. Sample copy /ree. 


4 30 Cents a Number; $3.00 a Year. 
: THE ENGINEERING MAGAZINE, 
§20-122 Liberty St., New-York, U.S.A. 
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Air Compressors 











McKiernan Drill Co., 


120 LIBERTY STREET, 
NEW YORK, 


MANUFACTURERS OF 


Rock Drills, Etc, 


Various Types. Special Designs, Suitable 
for all Dynamic Purposes. 


SOLE AGENTS FOR THB 


Kennedy Patent Air Lift. 
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¢ NOW 


COMPRESSED AIR 


ITS USES AND APPLICATIONS 


LARCE 8vo. ABOUT 
700 PACES. 

600 HANDSOME 

ILLUSTRATIONS. 


By 
CARDNER D. 
HISCOX, M.E. 


PRICE, $5.00. 
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ent and economical vehicle for work—-with air tables of compression, expansion and physical 
properties, Copies of this book will be sent prepaid to any address on receipt of price. Address 


COMPRESSED AIR, 26 Cortlandt St., New York 
SPBVIVVVVVVVVVVEVSVVSVsVessesvsebsesB 


READY 


A complete treatise on Com- 
pressed Air, comprising its phys- 
ical and operative properties from 
a vacuum to its liquidform. Its 
thermodynamics, compression, 
transmission, expansion, and its 
uses for power purposes in min- 
ing and engineering work ; 
pneumatic motors, shop tools, 
air blasts for cleaning and paint- 
ing. The Sand Biuast, air lifts, 
pumping of water. acids and 
oils; aeration and purification 
of water supply, are all treated, 
as well as railway propulsion, 
pneumatic tube transmission, re- 
frigeration. The Air Brake, and 
numerous appliances in which 
compressed air is a most conveni- 
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Established 
1s33. 


oe 





‘The 


C. & G. COOPER CO. 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


COMPOUND. 
TRIPLE EXPANSION. 
SINGLE CYLINDER. 


Of all sizes up to 3,000 
Horse-power. 





—FOR- 


FACTORIES, RAILWAYS, ELECTRIC LIGHTING 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 


CORRESPONDENCE SOLICITED. 
HOME OFFICE: MT. VERNON, OHIO. 
NEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mer. 
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Tools for Hard Work 


It's a bad job if you must fit men 
to your tools, Men who work pneu- 
matic drills and hammers have more 
strength than skill. 

They can’t hurt our tools; but the 
work will get done in short order. 


Send for catalogue of our Pneumatic Chipping and Riveting 
Hammers, Rotary Drills, Rammers, etc. 


Philadelphia Pneumatic Tool Co. 
1038 Ridge Avenue, Philadelphia 
New York Pittsburgh 





“ FOR ALL PURPOSES WHERE 
COMPRESSED AIR IS 


REQUIRED 
AIR PUMPS, TANKS, GAUGES, AND AIR FITTINGS 
G 





LEASON-PETERS AIR PUMP CO., - 20 West Houston Street, N.Y. 6., U.S.A. 
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DO YOU KNOW 
q 7 ~e ° _ ° - 
; That the Wisconsin Engineer is a 
117° ¢ first class college quarterly of en- 
(Com i: ... O 
‘ O resse I ey gineering. 
$ Practical information upon Air-Compression y 
4 and the Transmission and Application § WE KNOW 
of Compressed Air. ye : 
‘oy Waawe Ricmanne. r2mo, cloth, gr.s0¢ Lat it would be a dollar well spent 
John Wiley & Sons, New York. if you should send it to 
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F 
THE WISCONSIN ENGINEER, 
‘ Madison, Wis. 
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MINING MACHINERY 


AIR 
COMPRESSORS 


ROCK DRILLS 


SIMPLE 
DURABLE 
ECONOMICAL 


Large 
Assortment 


of 


SULLIVAN MACHINERY CO., 
SUCCESSORS TO 
M. C. BULLOCK MFG. CO., 


135 ADAMS ST.., CHICAGO. 











sed tz. Officers of all Railroads 


(masUED QUARTERLY) 
m Price, 
$1.00 per annum. 


THE OFFICIAL 
RAILWAY EQUIPMENT en. MONTALY) 


: ptive of freight and pas- 
senger cars of the Railways aud Priv >omp: 
REGISTER the United States, Cea rer J Resa a 
Subscription Price, $5.00 per annum. Single copies, 1.00, 
THE WAY EQUIPMENT & PUBLICATION CQ 
24 Park Place, New York, 


THE POCKET LIST or 
RAILROAD OFFICIALS 


Advertising rates on application, 


@ ARIZONA 2 


THE LAND OF 


Gold and Silver and Copper and Climate 


Send 25 cents for Special 3 mos. 
subscription to 


THE ARIZONA MINING PRESS 
(semi-monthly, $2.00 per year.) 


Frederick Webb, Editor, Phoenix, Arizona. 


Tied?” tells you how to do i 
Thousands have largely increase 
their salaries by following our plan 
WE TEACH BY MAIL Mechanical 
or Electrical Engineering; 
Architecture; Bookkeeping; 
Design; German: Spanish; French, ete. 
lar free. State subject that interests you 
* International Correspondence Scheols, 
Box 1132, Scranton, Pa. 


Drawing; 
Ornamental 
Circu- 


2.2. 
fo ofeetee: 


: 
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FOUNDRY 
MOULDING 
MACHINES 


OPERATED BY 


COMPRESSED AIR. 


Vibrator principle, avoiding strip- 
ping plates and expensive pat- 
terns, for both power and 
hand ramming. 


Write us to learn how nearly we 
have reduced pattern cost to nothing. 


THE TABOR [1’F’G CO., 
18th & Hamilton Sts., Philadelphia, Pa. 
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40 WELLS 


Pumped by One Air Compressor: 


With the 


AIR LIFT PUMP 


Elizabethtown Water Co., Elizabeth, N. J. 





BOOKLET 167 


NO MACHINERY OUTSIDE OF ENGINE HOUSE 





THE 


INGERSOLL-SERGEANT 


DRILL COMPANY, 


26 Cortlandt St., New York. 
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New York-Franklin AIR COMPRESSORS 








| 
P 4 4 
NEW BUILT IN 
. CORLISS 
DESIGNS COMPOUND 
SUITED TO DUPLEX AND 
ALL SINGLE 
TYPE 
USES OF | ntl 
| COMPRESSED ACTUATED 
AIR. AND BELT 
| DRIVEN. 
y 74 
oa 

















NEW YORK AIR COMPRESSOR CO., | 


WORKS: Offices: 95 LIBERTY STREET, NEW YORK. CATALOGUE 
FRANKLIN AIR COMPRESSOR CO., UPON APPLICATION, 
FRANKLIN, Pa. 














Air 
Compressors 


For Operating 
PNEUMATIC, TOOLS, 
HOISTS, ROCK DRILLS 
and every other application of Com- 
pressed Air 


CLAYTON AIR LIFT SYSTEM 
BREWERS AIR PUMPS Clayton Steam Duplex Type. 


CLAYTON AIR COMPRESSOR WORKS, 


Catalogue. 26 CORTLANDT ST., NEW YORK. 





























